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PREFACE 10 IHE FOURIH EDIIIOX 


Our aim in thw book has bwn to simplify the subject of urology for teach 
lag purposes. The reception given to previous editions is an ample endoreeraent 
of our efforts, Man> improvements m both diagnostic and therapeutic methods 
have been made since publication of the third edition onl> four years ago 
nece^itating a complete revision of our text A large number of illustrations m 
previous editions have been replaced bv others most of which are original We 
have retained the former division of chapters according to individual components 
of the unnary tract as applied to both sexes and those of the male genital tract 
We believe that such a division hr classification is easier for the student to fol 
low than that employed m some text books of taking up anomalies, injunes 
diseases and neoplasms according to svsiems such as obstructive uropathy etc. 

Excretory urography as a diagnostic method has been discussed in an im 
partial manner, to point out its advantages and drawbacks The six chapter^ 
on Gonorrhea in the i\Iale have been rewritten so as to form only two chapters 
m the present edition However, this subject Is fully covered Wc are indebted 
to Dr Irving F Stein for a revision of the chapter on Gonorrhea in the Female 
Many new illustrations have been added to the chapters on early syphilis and 
venereal ulcerations We have included the newer studies of the male sex 
hormones and their employment together with that of the goasdotropic pnn* 
aple found in unne In both diagnosis and treatment We have stressed m this 
edition as in the previous editions the importance of the study of the male 
genital tract 

The growing importance of evstometry m the diagnosis of neurologic dys 
function of the bladder has led us to ask Dr Maunce Muschat who has had a 
large expenence in this field to present this subject The chapter on Tumors 
of the Biadder ' has been revised so as to bring the question of treatment in 
hae with present-day methods The relation of injuries of the ureter to gyneco- 
logical cqjerations is fully discussed in Chapter 30 as is also an evaluation of 
stnetures of nonoperative ongin a subject in which there has been recently a 
marked change m opinion as to their inadence 

The inclusion of adrenal hyperplasia and neoplasms in the held of urologic 
surgery has necessitated as complete a discussion of the diagnosis and operative 
technic as was beJieved necessary for text bool purposes The chapters on Ison 
tuberculous and Tuberculous Infections, Nephrohthiasis and Renal Tumors 
have been rewntten to include recent changes in our viewpomts on the etiology 
diagnosis and treatment of the conditions included in these chapters In former 
editions only the surgical aspects of nephritis were taken up but a knowledge 
of the medical aspects has become indispensable for the urologists and is there 
fore fully discussed in Chapter 44 The constantly increasing importance of 
urology in the female and in children has convinced us of the necessity of de 
vxiting special chapters to them instead as is customary in most text books on 
’^logy of placing them as appendices to other chapters In the chapters on 
Diseases ” and m that on Operations on the Prostate the subject matter 
has been revised m the light of the recent addition to our methods of treat 
ment by trans urethral resection The former chapters on Technique of opera 
lions on the kidney and ureter have been combined into a single one Special 

m 



n PREFACE TO THE FOURTH EDITION 

attention has been given in this chapter to the sections on muscles, etc , to be 
divided in exposing the kidney or ureter, to adding a large number of illustra- 
tions of different types of ureterotomy incisions and to descriptions of the technic 
of total nephroureterectomy, pyeloplasty, resection of the renal pelvis, implanta- 
tion of the ureter, etc 

We wish to express our appreaation of the work of Dr Walter W Baker 
in reading the proof and to the publishers for their co-operation 

The Authors 

August 19, 1938 
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ORIENTATION 


A thorough knowledge of embryology, anatomy and physiology forms a solid 
foundation upon which to erect the superstructure of clinical medicine Compara- 
tive embryology shows how the human kidney and ureter represent a higher 
stage of evolution of the primitive apparatus in invertebrates which has as its 
function, the elimination of the waste products of nitrogenous metabolism The 
differentiation of the genital fold in the embryo into the male and female gonads 
and their excretory ducts can only be understood if the student is familiar with 
the embryology of vertebrates The development of the external genitalia in both 
sexes bears an mtimate relationship to a normal degree of function of certain 
glands of internal secretion, such as the pituitary and the adrenal Attention is 
called to their dysfunction later in connection with pseudohermaphrodism 

The human kidney is an example of a remarkable adaptation of an organ 
to the necessity of excreting waste products of metabolism Each kidney con- 
tains over 800,000 independent units, so that there is ample reserve power, even 
though a comparatively large portion of the parenchyma be temporarily or per- 
manently unable to function The variations in the blood supply of the kidney 
as well as the wide range in normal forms of its pelvis and calices are not only 
of anatomical but also of clinical interest as will be shown under Radiography 
The most recent studies on the physiology of the kidney reveal the existence of 
both excretory and non-excretory functions The glomerulus acts as a filter for, 
all crystallized substances in the blood plasma whereas in the tubules, the original 
glomerular filtrate is changed into the definite urine Marked progress has been 
made during the past ten years in the isolation of hormones of the testis and 
this knowledge has not only been applied in the treatment of prostatic hyper- 
trophy but also in the diagnosis of tumors of the testis 

To attempt to practice m the special field of urology, without being familiar 
with the principal tj^es of instruments and methods employed in both diagnosis 
and treatment, would be like asking a mechanic to construct an automobile, 
without having served an apprenticeship under someone who could call his at- 
tention to the tools, etc , which must be employed to construct such a complicated 
machine 

Our personal experience as teachers has impressed upon us the necessity 
of showing a student the various t}T)es of catheters, sounds, etc , and to point 
out the optical principles upon which cystoscopes are constructed It is equally 
necessary to demonstrate how to examine and treat a patient by nonoperative 
methods, as described in Chapters 5 and 6 The present state of development 
of both radiographic and clinical laboratory technic has given rise to a demand 
for specialists in both of these fields The student and practitioner cannot be ex- 
pected to be able to be either a radiographer or a clinical laboratory technician, 
but at least they should be familiar with the interpretation of films and have a 
personally acqmred working knowledge of the more important tests of renal 
function, staining methods for bacteria and the results of animal inoculation 
With all of this background, the student is now ready to apply the principles 
of urology to its practice The different methods of anesthesia and how to take 
the history of a urological case form the first story of the building for which the 
basic sciences and methods of diagnosis and treatment have constituted the 
solid foundation 
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DEVELOPAIENTT OF THE KIDNEY ^VND URETER 


Comparative Eiidr\oloo\ 

A knowledge of the development of the excretory 5>'3tem in the lower verte- 
brates and to some extent in the invertebrates wiU greatly facilitate an under 
standing of the changes which take place In tbe human embryo espeaall> in 
the formation of the permanent kidney (metancpbros) and its excretory duct 
(the secondary or permanent ureter) 

The simplest form of excretory system consists of one tubule termed 
nephridial for each segment (somite) of an embryo which either opens at the 
surface of the corresponding segment (os in the annelides) or the tubules empty 
at their distal ends into a common excretory duct (A of Fig 1) as in the verte- 
brates Each such tubule is in intimate relation at Its proximal end with a hitra 
tjon apparatus for the passage of urea from the blood In vertebrates there are 
two forms of filters. In one the tubule communicates with tbe coelum or body 
cavity (A of Fig 1) and corresponding to each opening or nephrostome, a branch 
of the aorta forms a network of capillanes which consbtutes the filtration appa 
ratus. In the second type each tubule (with or without communication with the 
coelum or body cavity) forms a malpigbian body through invagination of its 
proximal end (B of Fig 1) A glomerular network of capillaries grows into this 
mvaginated end and serves as a filtration apparatus 

In both of these nidiraentary forms of excretory systems the unne reaches 
the cloaca by way of the pnmitive ureter In Annebda, where there is no common 
excretory duct, there is a constant current of fluid which leads from the coelum 
or body cavity mto the nephrostome (A of Fig 1) at the proximal end and is 
then carried to the distal end of the transverse tubule on the surface of each 
segment 

In higher vertebrates there are three excretory systems which differ both 
as to their origin and morphology The first of these to appear Is the pronephros 
which develops m the more cranially located segments The next to appear Is the 
mesonephros and the last one, the metanephros develops m the more caudaUy 
located segments 

The first two (pro and mesonephros) only exist during early fetal life in 
many of the mammalia and m the majority have no function as excretory organs. 
Even m the lowest form of vertebrates where the pronephros attains its 
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highest degree of development, it seldom serves nlone hs an excretory organ, the 
work being shared by the mesonephros The latter is less and less developed as 
one ascends in the scale of vertebrates so that in mammals^ the metanephros 
serves as the only excretory organ 

In man, there are two temporary urinary organs which correspond to the 
pro and mesonephros of the lower vertebrates and of the invertebrates The 


Fig 1 



Fig 2 


KvnnanU Of 




PrUnHiut Urt^cf 
Dtex 



Urrter 


''Mitanephns 


Fig 1 — Comparative development of excretory apparatus (A) Simplest tjpc seen m inver- 
febrates Broken down products of metabolism enter the body cavity through the capillary network 
and are taken up through the stomata as m (B), and carried either to the surface of the body, or as 
m A, to the common excretory duct 

B Slightly more developed form m which the capillary network invagmates the end of the 
proximal excretory duct and the water, salts, etc , are earned by means of a slightly convoluted 
tubule to the common excretory duct In some of the lower animals there is a stoma which com- 
municates with the body cavity in addition 

C More highly developed t>T5e of excretory apparatus as seen m man and higher vertebrates 
Mam branch of the renal artery breaks up mto numerous branches and these into a capillary net- 
work or glomerulus which is surrounded by the proximal end of the primary excretory tubule forming 
the malpighian corpuscles These tubules unite as shown in Fig 23 and empty into the renal pelvis 

Fig 2 — Diagrammatic representation of simultaneous presence m the human embryo of the 
\arious types of excretory apparatus, as seen in the lower animals Compare with Fig 1 Cephalad 
he the remnants of the pronephros A little more caudally he the mesonephroi which in the male become 
portions of the epididymis (See text ) The permanent kidney or metanephros lies still more caudal 
Its primitive glomeruli being in contact xvith the collecting tubules through the medium of the con- 
voluted tubules The mode of formation of the renal pelvis and manner in which the ureter (perma- 
nent or secondary) empties into the primitive ureter or wolffian duct should be borne m mind 
Compare with Fig 3 


pronephros never functions in the human embryo and there is much evidence 
according to Bromann^ that although well differentiated histologically at one 
period of embryonic life, the mesonephros never acts as an excretory organ 

Development of the Permanent Kidney and Ureter in Man 

The pronephros resembles in its structure the earlier forms of excretory 
organ of the lower vertebrates It consists of a series of tubules which enclose a 
network of capillaries (A of Fig 1) at their proximal and empty mto a common 
excretory duct (primitive ureter) at their distal ends They arise from segments 
which later form the cervical region in man Their development and degenera- 
tion are completed between the third and fourth weeks of embryonic life 


Embn ologj Bergmann, Wiesbaden 
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A htUe more caudally a second senes of tubules develops forming the 
mesonephros. The proximal portion of each mesonephric tubule has an expanded 
end which Is invagioated by a capillary network, the glomerular (B of Fig 1) 
At their distal ends the tubules empty Into the primitive ureter now called the 
Wolffian duct (also termed pnmary excretory duct) which grows caudally and 
opens into the cloaca (Fig 3) The mesonephros retrogresses towards the end of 
the third month of embryomc life The secretory portion with its glomerulus dis- 
appears completely while a certain number of the collecting tubules remain to 
form a portion of the sex organs 

The metanephroB appears m mammals very early in embryonic life as a 
substitute for the mesonephros, A glance at Fig 2 will be of aid in understanding 
the relation which this third generaUon of unnaxy tubules bears to its predeces- 
sors, the pro and mesonephros. The former has disappeared completely and the 
latter Is rapidly retrogressing at the lime the meianephros is developing In the 
rttv of the pro and mesonephros, the secretory portion with its glomerulus cor 
responded more or less to the segments or somites of the embryo The secretory 
portion however of the metanephros develops from an undifferentiated unseg 
merited cell mass termed the nephrogenic tissue situated well caudally It re- 
ceives a number of vessels from adjacent portions of the aorta dunng its penod 
of development and ascent to its final position in the embryo * 



Fin, J — Mode of oriefa of hurom oreter from Ibe no lfBan duct. (After KeibeJ and M«n ) 

A. Ureter ariihig ts i bud from lower eod of wolSu dart 

B Ureter frowm* In a ccpbihd direction hto renal bbilma (nephrotmlc tiaaue) or mrta 
nephros. 

C Tbe Wolffian doct hai icptnted from tbe ureter Tbe former become* the v»* deferen* and 
ends in the proximal portion of tbe urOKColtal alnai at the \-eru montannm and the ureter opera 
Into tbe trljODe, 

The excretory duct of this cell mass or renal blastema is formed toward the 
end of the fourth week bv a separate anlage In the shape of a hollow bud from 
the dorsal aspect of the mesonephric duct (wolfBan or primary excretory duct) 
This ureteral bud is first seen (Fig 3) on the dorsal surface of the mesonephne 
duct. It soon grows cninially to enter the renal blastema which forms a cap 
(Fig. 3) around Its distal expanded end which becomes flattened as the ureter 
lengthens and develops a cranial and caudal limb which represent the major 
calicea. Later from the renal pehns two other buds grow out, one dorsoUy and 
one ventrally These four constitute the major cahees Each of these divides Into 
two to four collecting tubules of tbe second order or minor ealfees (Fig 20 ) As 

In the cbipter on teemorj pol»r \-emU « fh*n we h w lomc of these am pentit Into Dort 
life 
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a result of constant branching, tubules of the third and up to the thirteenth order 
are formed The height of this development is reached in the fifth month of fetal 
life Each of these tubules is surrounded or capped by cells of the nephrogenic 
tissue These cell nests become isolated, develop a lumen and a capillary network 
or glomerulus grows into the invaginated proximal end (Bowman’s capsule) of 
the tubule, which opens at its distal end into one of the branches of the collecting 
tubules ® 




D 





4 — Manner in which the cloaca is divided by the urogenital septum into an anterior por- 
tion or bladder and urogenital sinus, and a posterior portion or hindgut, can be followed from A to F 
inclusive (After Corning ) 


As the renal pelvis develops, each branch is surrounded m a fan-like manner 
by nephrogenic tissue so that a series of lobules are formed The cortex soon 
becomes differentiated from the medulla, at an early period 

Change in Position of the Kodney During Development 

As the ureter lengthens, the permament kidney (metanephros) moves from 
the pelvis into the abdomen (Fig 4) and comes in contact with the adrenal In 
embryos from 9-10 mm in length, less than four weeks old, the two renal blas- 

In Chapter 37 on polycystic kidney, attention will be directed to the fact that the failure 
of this convoluted tubule to unite with the collecting tubule, results m retention of secretion and 
polycjstic kidnev 
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temas or metanephrol he m the pelvis As the embryo develops and the two 
ureters elongate the kidneys now composed of the divisions of the permanent 
ureter (B of Fig 3) and of the nephrogenic Ussue or blastema gradually ascend 
so that the pelves he opposite the internee between the bodies of the second 
and third lumbar \*ertebral 

In early embrvomc life the hilus Is on the \entral aspect of the kidney 
As the latter moves upward (during the second month) rotation occurs so that 
the hHus comes to lie on the mesial border"* (See Fig 16 ) 

DEVELOPMENT OF REPRODUCTIVE GLANDS AND THEIR DUCTS“ 

UNOrTFERENTIATED (jONAD 

The reproductive glands or gonads, appear in the human embryo as a pro- 
liferation (A of Fig 5) of the epithelial (mesothelium) covenng on the antero- 
mesial side of the mesonephros or wolffian body at about the fourth week. This 
jxm becomes a definite ndge or fold (genital), composed of a mixture of cells 
similar to those lining the primitive body cavity or coelum and cells which are 
more rounded and larger called primitive germinal cells In sections at this period 
one can observe lyuig In close proximity to this genital fold two ducts the 
woltoi and rniillerian The former we have seen under the development of the 
mesonephros to be the exaetorv duct of this intermediate type of kidney It is 
not known whether the mQllerian duct develops independently or from the 
wolffian duct, but it accorapames the latter at this period and empties like the 
wol^ian duct into the urogemtal sinus Sections also show at the same period 
of development the transverse tubules of the mesonephros and its glomeruli 
(Fig S) 

This undifferentiated stage only lasts until the beginning of the second 
month only the median portion of the genital fold developing into the reproduc 
tlve gland or gonad The process of change In the undifferentiated gland (Fig 5) 
varies m the male and female In the former (Fig 5) medullary cords grow 
Inwards from the mesothelium and fill the entire reproductive gland One can 
distinguish small undifferentiated supporting cells and others which are later 
developed into spermatogones. In the formation of the ovary no medullary cords 
are formed but both supporting and germ cells are formed in the mesothelium 
and wander into the mesenchyme of the reproductive gland to form the primary 
follicles 

The reprodoctivre gland in both sexes becomes gradually separated from the 
mesonephros or wolffian body so that It soon lies free except for a narrow band 
or pedicle termed mesorchium in the male and mesovanum in the female 

DrrrERENTiATioN INTO Male and Femaij; Types 
THE GONADS 

Up to the sixth or sev enth week, the mass of cells which Is destined to form 
the sex gland is termed the gonad because it is not yet differentiated into tissue 

See the Chapter 32 oo inoDU llet of the Udocy for failure of ooe or both iddixyi to 

iectlon oB faulty rotation for effect of nonrotatlon. 

Only the development In the male type will be deicrfbed In detafl. That of the female type 
belotna in tevtboota on Gynecolocy 
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recognizable as ovary or testis The development of the undifferentiated gonad 
into testis or ovary is shown in Fig 6 The schematic undifferentiated stage is 
shown in A of this figure 


Fig S Fig 6 



Fir S — Portions of sections showing early development of the gonad m the male a Embr\ o 
of 12 S mm b Embryo of 19 4 mm c Embryo of SO mm Mes mesentery, mesor mesorchium, 
m t mesonephric tubules, m c malpighian corpuscles, m d muUcnan duct, w d wolffian duct 
(After Felix and Frankbn P Johnson ) 

Fig 6 — Diagrams of development of gonads and their excretory ducts m both sexes 
A Undifferentiated stage The long mesonephros or wolffian body (Wm) has gonad (TO) 
lying mesial to it The ureter (U) is seen lying on the surface of the wolffian body and accompanied 
by the mullerian duct (M) empties into urogenital sinus (GS) The permanent kidney (K) has 
already reached a level higher than that of the mesonephros (wolffian body) and its excretory 
duct or permanent ureter has separated from the wolffian duct or primitive ureter (see Fig 33) and 
has its own opening into urogenital sinus 

B Differentiation toward male sex The gonad has become the testis (T) The transverse tubules 
of the caudal portion of the mesonephros become united with the rete testis and represent the 
efferent ducts and lobuh of the epididymis The wolffian duct becomes the vas deferens and empties 
into the postenor urethra The mullerian duct (M or A) degenerates, only its most distal end 
remaining as the utncle The seminal vesicles develop from the lower end of the vas deferens at (S) 
C Differentiation toward female sex The gonad becomes the ovary (OV) The cranial end of the 
mullerian duct (M of A) forms the fallopian tube (TU) while the caudal forms the uterus and 
vagina, with the corresponding portion of the mullerian duct of the opposite side F The wolffian 
duct and transverse tubules of the mesonephros persist m rudimentary form (epoophoron and 
paroophoron) 


MALE 

1 The reproductive gland or gonad becomes the testis (T) 

2 Some of the transverse tubules of the mesonephros or wolffian body (Wm 
in A of Fig 6) after union with the rete testis form the efferent ducts of the 
epididymis This occurs about the tenth to twelfth week 

Remain Rudimentary 1 The wolffian duct becomes the body of the 
epididymis and the vas deferens (VD in B of Fig 6), and having become sepa- 
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rated from the permanent ureter, empties into the posterior urethra. The seminal 
vesicle develops on each side as a bud from the vas deferens 

2 The upper (cephalic) end of the mOllenan duct remains as the appendix 
testis of Morgagni The greater portion of the mUllerian duct disappears only 
the caudal portion remaining and forming the utricle with its fellow of the oppo- 
site side (see B of Fig 6) , j . 

Disappear Completely 1 The larger porUon of the mesonephros and its 
glomeruli only a few transverse tubules developing into the efferent ducts of the 
epididymis as just described 

2 The greater portion of the raOHerian duct except the appendix testis and 
utncle 

FEUALE 

1 The reproductive gland or gonad becomes the ovary 

2 The cranial portion of the muUerlan duct forms the fallopian tube and 
the caudal portion unites with the duct of the opposite side, to form the uterus 
and vagina, 

Becomes Rudimentary or Disappears, 1 Some of the transverse tubules 
of the mesonephros persist as the paroophoron, epoophoron, and as ducts of 
Gacrtner 

2 The wolSmn duct disappears except portions of the epoophoron and 
paroophoron from the cramai end of the cord The caudal portion disappears 
completely 

The following table will be of service in remembenng the fate of the ymious 
embryomc structures. 


TABLE SHOWING DIFFERENTUTIOV OF COVADS AXP EXCRETORY DUCTS 



M«kTvpe 

Female Type 

UDdiScTtQtUled fcocuul 

Tod* 

1 Ovary 

Mcwmqihiic taboks Aod 
gVTmemU 

Some tobulei deTek>p lolo efiercDt 
docU of titM eptdklyinb. 

In a lew the tubuJei penUt In nidi 
menUiry foon (cpi and p*n>- 
' ophoinn) 

WotlEan doct 

Forms body of epkUdymU, vu 
deferens, temliuJvcsId^EmpQlla | 
of v&> md ejuulatoiy duct. 

I EHaappew* ctcept a* It may portst 

1 u ducti of Gmertner 

ilUDerian duct 

Only rodlmeo U «t craoli] and caudal 
(utrfcJe) end* mnaln. 

Forms laBopltn tube and b> anion 
with duct of opposite side forms 
atcrai >r>d vmguia. 


DESCENT OF THE TESTIS 

During de\‘clopment of the male reproductuT gland or gonad, a fold of the 
me3eDch>'me at Its caudal end becomes attached to the %Tiginal process of pen 
toncum forming thus a structure known ns the gubcmaculum It was formerl> 
held that this pla>td an aclist part in the migration or dev:*nl of the testis from 
Its position intbm the abdominal caMtj (Fig 7) Into the scrotum This Wew is 
no longer tenable and the gubemaculum is now beHe^*ed to pb\ a pas5i\-e rather 
than an actl\‘e role 
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The ingi-unal canal does not exist at the time the testis passes out of the 
abdomen into the scrotum so that it is incorrect to speak of a descent through 
the canal Corning believes that the vaginal process plays a part by becoming 
shortened and later obliterated 



Fig 7 — Steps in descent of testis After Corning and Stiedapansik 
A Location of testis in iliac fossa in a five months fetus 
B Testis about to enter inguinal canal 

C Testis in scrotum but vaginal process of pentoneum still patent 
D Vaginal process closed and tunica vaginalis completely formed 

In spite of much difference of opinion in regard to the reasons for this mi- 
gration of the testis, we know that the testis remains intra-abdominal, near the 
internal ring until between the fourth to sixth month but by the end of the ninth 
month of prenatal existence, it is in the scrotum The variations of such a nor- 
mal course will be fully considered under Nondescent of the Testis 

A review at this time of the meaning of certain embryologic terms will be 
of assistance in understanding the development, not only of the bladder, but of 
the urethra and its accessory glands as well 

Cloaca (Fig 4) This is the common receptacle or cavity into which the 
allantois, hind-gut and primary excretory duct (wolfhan duct) terminate 

Cloacal Membrane (Fig 4) This separates the cloaca from the outside 
(Fig 4) and is formed by the fusion of a layer of epithelium derived from the 
lining of the cloaca i e of the entoderm, with a similar layer derived from the 
ectoderm 
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Urorectal Septum (Fig 4) A diaphragm like membrane developing from 
the wall of tho cloaca In a direction from abow downwards and lying in the 
frontal plane, thus dividing the cloacal cavity Into two portions, a postenor or 
dorsal from which the rectum de\'elops, and on anterior or ventral, termed the 
vesicourethral anlage 

Urogenital Membrane (Fig 4) This is the ventral portion of the onginaJ 
cloacal membrane which separates the urogcmtal sinus from the outside, just 
as the more dorsallv located portion of the original cloacal membrane forms the 
anal membrane, to separate the rectum from the outside 

Urogenital Opening (Fig 4) WTien the urogenital membrane breaks 
down by resorption early in embryonic life the lowermost portion of the uro- 
genital sinus becomes open to the outside nlong its ventral wall 

Genital Tubercle or Phallus (Fig 4) This Is the undifferentiated sex 
organ which arises from the anterior body wall Just above the urogenital mem 
brane The elongation of this structure plays on important part in the develop- 
ment of the urethra in the male 

Our reason for giving the above is that It will avoid much repetition 
DEVELOPMENT OF THE BLADDER 

The upper part of the vesicourethral anlage (or antenor portion of the 
divided cloacal cavity) enlarges to form the bladder The allantois at the upper 
most extremity of the newly formed bladder loses its lumen and is reduced to 
a solid cord, the urachus, extending to the umbilicus. 

We have seen in the section on development of the kidney and ureter how 
the secondary or permanent ureters anse as buds (Fig 3) from the primary 
excretory (wolffian) ducts while the latter stfll terminate In the cloaca. With 
the development of the bladder, the permanent ureters separate from the wolffian 
ducts which have become greatly shortened, so that both acquire separate open 
ings the former (permanent or secondary ureters) being earned upward into the 
bladder while the latter (wolf&an ducts) remain more caudally situated in the 
lower portion of the vesicourethral anlage (true urethra) (Fig 3) 

All of the bladder lining is denved from the entoderm (urethroveslcal on 
lage), with the excepbon of a port of the tngone which Is of mesodermal origin 
(from the absorpbon into the bladder wall and urethra of a portion of the 
wolffian duct) The connecbve tissue and muscular coats of the bladder are 
added, by a differentiation of the surrounding mesenchyme 

DEVELOPMENT OF THE URETHRA AND ITS ACCESSORY 
GLANDS 

Trdb Urethra 

The male urethra is composed of two portions (a) the true which lies above 
the openmg of the genital (wolffian and mUllerian) ducts and (b) the urogenital 
sinus which Ues below this pomb The first named or true urethra is the lower 
most, narrow portion of the v'esicourcthral anlage from whose upper portion 
we have just seen that the bladder is developed. This true urethra” forms 
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almost the entire urethra in the female, while in the male, it represents only that 
portion of the prostatic urethra up to the verumontanum 

Urogenital Sinus 

This urogenital sinus (Fig 3) forms the larger portion of the urethra in the 
male It begins at the orifices of the wolffian and mullerian ducts and extends to 
the urogenital membrane (ventral portion of cloacal membrane) As the cloacal 
(genital) tubercle grows, the urogenital sinus elongates with it, much more so 
in the male than in the female 

A division of the urogenital sinus as suggested by Felix into a phallic and 
a pelvic portion for the early developmental stages is of descriptive value accord- 
ing to Johnson, but has no true embryologic significance The phallic portion 
IS limited anteriorly (pubically) by the urogenital membrane (ventral portion 
of divided cloacal) which breaks down by resorption so that the phallic portion 
IS open to the outside along its ventral wall (Fig 11) In the male, this cleft or 
urogenital opening (primitive) in the urogenital membrane closes by a coales- 
cence of the lips of the urethral gutter or groove 

In the female, the primitive urogenital opening remains as a cleft beneath 
and along the ventral (rectal) surface of the cloacal tubercle Its walls do not 
fuse as in the male but remain open to form the vestibule The further develop- 
ment of the urethra in the male, consists in its continued elongation and in the 
development of its glands Both of these have been recently studied in a most 
thorough manner by Lowsley, Johnson® and others Johnson directs attention 
to the fact that the anatomical divisions of the urethra into prostatic, mem- 
branous and cavernous, or the clinical division into anterior and posterior, have 
no importance from the embryologic viewpoint We shall follow Johnson’s and 
to some extent Lowsley’s observations 

Prostatic Urethra. This is made up of the whole of the “true” urethra 
and part of the urogenital sinus Along its floor is seen a longitudinal fold, the 
crista urethrahs or verumontanum Through it the fused mullerian ducts, the 
wolffian ducts and numerous tubules of the posterior and lateral portions of the 
prostate reach the urethra (Fig 9) 

Accessory Glands 

Prostate This is first seen in a 55 mm embryo as knoblike solid epi- 
thelial sprouts from the anterior (ventral), lateral and posterior walls of the 
urethra These tubules grow rapidly in length, acquire a lumen and begin to 
branch (Fig 9) Lowsley believes that the tubules are separable into five groups 
(middle, right and left lateral, posterior and anterior) which eventually become 
the corresponding lobes of the fully developed prostate Johnson was unable to 
find such a division into groups with the exception of the middle lobe which is 
formed by the posterior tubules lying behind the veru He found that the tubules 
of the anterior, posterior and lateral lobes he in close approximation with no 
suggestion of septa between them The further development of the prostate 
(Fig 10) consists in the further growth and branching of its glands, in the trans- 
formation of its epithelium into a secreting one and in the differentiation of its 
mesenchyme into connective tissue and muscular elements In the female, pro- 

° Jour Urol 4, 447 
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Fic, 10 — Pcwterior view of a wtT reconttnictlon of the urethra of an embrjo of IK) mm 
(after F P Johnaon) to show development of proatallc and nmhral tubidei and scmliul \*eskles 
(Courtesy Dr H- H. \ouos aud D M Darts.) \\ B Saandm Co 
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static tubules develop in a similar manner but in smaller numbers compared to 
those in the male They are found along the urethra and about the urethral 
orifice in the vestibule They form the urethral and paraurethral (Skene’s) 
glands in the female 

Cowper’s Glands These are seen comparatively early as solid, cylindrical 
sprouts of epithelium directed towards the bladder and parallel to the urethra 
in its cavernous portion (Fig 9), which begins at the bulb With continued 
growth the ducts acquire lumens and branch terminally Finally, their epithe- 
lium IS converted into one of the mucus-secreting tjqDe 

Bartholin’s glands in the female correspond to Cowper’s glands in the male 
Their ducts branch but they never become as elongated as in the male 

Glands o£ Littre (small urethral glands) and Lacunae (of Morgagni) 
Johnson found that these appear in a 55 mm (crown rump length) embr 3 0 
(male) They are at first knob-hke, becoming tubular later, branching and ac- 
qmre lumens They were found to be alwa}'^s confined (Fig 9) to the anterior 
tno-thirds or half of the urethra, beginning just behind the fossa naiucularis 
They are arranged in longitudinal rows corresponding to the furrows between 
the mucosal folds The majority of the ducts are directed vesicalljq but some are 
directed vertically or obliquely towards the glans penis The}'^ occur most com- 
monly along the ventral (pubic) wall of the urethra There are fewer but similar 
glands in the female urethra 

The lacunae (of Morgagm) differ m not having secretorj'^ cells, being lined 
with epithelium similar to that of the urethra Johnson found that they occurred 
very inconstantly in the male embrj^o 

DEVELOPMENT OF THE EXTERNAL GENITALIA" 

The external genitalia begin to take the form of male or female during the 
sixth week The specific ovarian or testicular hormones lead to the differentia- 
tion of the internal and external sexual organs into male and female Other 
glands of internal secretion also pla}'^ a part It is well known that h 3 q)erplasia 
of the adrenal cortex is associated with marked change of secondary sex char- 
acteristics m the female 

In embryos of 8 mm, a roimded genital tubercle (A of Fig 11) forms in 
the midlme of the ventral body between the umbilical cord and tail On its 
caudal slope, it bears the shallow urethral groove, whose margins are slightl 3 ’’ 
elevated as urethral folds At the end of the seventh week, the genital tubercle 
has become elongated into a cylindrical phallus with a glans and a constricted 
neck At the base of the phallus on each side and separated from it by a groove, 
are rounded lateral ridges, the genital ridges (Fig 11) or labioscrotal swellings 

In the male, the edges of the urethral groove gradually fold together (B 
of Fig 11) and change an open urogenital sinus into the tubular urethra, the 
fused edges forming the raphe The separated labioscrotal swellings coalesce to 
form the scrotum The shaft of the penis elongates and by the end of the four- 
teenth week, the urethra has closed as far as the glans The changes are slower, 
the urethral groove remaimng an open vestibule (C of Fig 11) The labioscrotal 

We are indebted to the monograph “Genital Abnormahties, etc b^ Dr Hugh H Young 
(Williams an Vi kins Co 1937) for much of the material in the revision of this section 
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sellings fuse m front of the anus to form the postenor commissure while the 
lateral portions form the libla tuajora (D of Fig 1 1 ) The urethral folds fail to 
unite as In the male and form the labia minora 

DEVELOPJIENT OF SEMINAL VESICLES EJACULATORY 
DUCTS AND VASA DEFERENTIA 

The seminal vesicle appears In the thirteenth week as a bud from the 
Wolffian duct (later vas deferens) close to lU distal end i e near the neck of 
the bladder They grow back and laterally so that at birth they extend to the 
base of the vesical trigone Five branches from the mam lumen are seen at this 





— Slcxk of dlfTcrcntfatlon of rvtcrna! penltalU lo the nule (A and B) and frtiuJe (C and f)) 
(After Poirier and Charpj ) See teil 


time all communicating The end duct of the seminal \*eside receiv^es the am 
pulla of the \’is deferens and fs then continued as the cjacuIafor> ducL The lai 
ter is of companti\eI> large «Izc m earlj fetal life 

The two ejaculatory ducts pass through the posterior wall of the pro^talic 
urethra with the utncle and the<c three structures at an ele^•al^on In the floor of 
the urethra^ called the %erumontanum Occa^IonalK one or both cjaculalorj 
ducts emptj into the utricle 

The vzui defercntia correspond to the wolfiian duct and he quite close to 
each other behind the middle of the trigone earK in cmbrAonic life enlarging 
considcnblj at the lc\-el of the internal \c*ical <phinctcr lo form the ampulla" 
which like the seminal \c<icle has a <umcd Its adult form at about the twcnt> 
fifth week so far as the general form and accublion are concemetL 
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THE KHDNEYS 


Location The kidncAs, one on each side of the dorsolumbar portion of the 
spine, he on the posterior abdominal 'wall resting upon the aponeurotic coverings 
of the quadratus lumborum, the outer edge of the psoas and the diaphragm (Fig 
12) The upper border on the right side lies opposite either the middle of the body 
of the eleY enth or upper edge of the tivelfth dorsal vertebra and the lower border 


Fig 12 


Fig 13 




, pP ■ of nght kidncN and upper ureter to structures behind them ( After Poirier 

f ^i^j * j mtunate relation of loiver portion of diaphragm, quadratus lumborum and 
P' T 7 ° which the lumbar and ihac portions of the ureter he upon the psoas 

f 1-3— Plam film shon-mg relation of gall-bladder (GB) to nght kidneN (K) The shadoivs 

of the r^pectiN e \Tscera ha\e been outhned m white Note the relaUon of the right lobe of the 
hNer to the nght kidne\ m this radiographic pnnt 


at the let el of the upper edge or et en the middle of the bod 3 ' of the third lumbar 
vertebra On the left side, these respective borders (upper and lower) are located 
1 to 2 cm higher In radiographic films which show the kidney shadows, the loca- 
tion of these upper and lower borders are especiallv well seen 

1C 
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The hiluB located at the middle of the mesial border of each kidney hes 
usually opposite the space between the transverse processes of the Brst and second 
lumbar vertebrae This is of importance clinically because shadows at this level 
correspond very frequently to calculi located at the outlet of the renal pelvis 
The Gall Bladder Another feature of cilmcal interest in connection with 
the normal locations of the nght kidney is the fact that the gall bladder lies in a 
more antenor plane directly over the kidney (Fig 13) 

At tunes, as we shall see later under Renal Calcuh it is necessary to study the 
relation of a cholecystogram to that of the suspected renal calculus shadow in 



Fas. 14 — Locttkin o[ Udoej-j u •een fa pitfcnt wllb geoermUted vtK c ruptcgfi Note low po*itfon 

of right kidnc> »r>d of lower edge of right lobe of Ih-er In reUtion to cmt of flium 

order to exclude the presence of a bfl!ar> calculus In children and m adults with 
a long thorax the kldnej-s ma> be normally located at a lower level on both sides 
espociallj on the nght side 

Relation to the Surface of the Body It is of considerable importance to 
be able to \dsualize the location of the kidneys In relation to the surface of the 
bodj as shown in Fig 15^ and 15B It will be noted that on the nght side the 
lower border is at the level of a line drawn transverselj through the umbilicus and 
that on both sides the greater portion of the kidney Hes well within the bon\ 
thorax, which affords great protection against an\ force exerted against the anterior 
abdominal wall There are certain surface landmarks which it is well to keep in 
mind In relation to the location of the kidnej^ because thej will be constantl) 
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referred to m speaking of diseased conditions of the upper urinary tract These 
are the following 

1 “Costovertebral” also Termed the “Renal” Angle This is a point 
(Fig 15) corresponding to the junction of the last rib and outer (lateral) border 
of the erector spinae muscle In cases of renal infection, tenderness on pressure 
IS often first found at this point 

2 “Iliocostal Space ” This is the area between the last rib and crest of 
the ilium (Fig 15) Its average width is 7 cm and it is in this space that rigidity 
and tenderness are often observed in kidney infections 

3 Crest of and Anterior Superior Spine of Ilium Both of these are of 
clinical interest and with the two landmarks just mentioned, are constantly referred 
to m kidney and ureter (upper portion) operations 



Fic is 

Left (A) — Location of kidne>s and ureters projected on anterior abdominal wall 
Right (B ) — Projection on posterior aspect of trunk 

Axis o£ the Kidneys and Direction of Hilus The long axis of each kidney 
IS not vertical but directed obliquely down and outwards (Fig 12) so that the 
axes would meet if prolonged mesially There is also some degree of rotation of 
the kidney in a frontal plane so that the inner borders with their hili do not face 
entirely mesially We have seen in the chapter on embryology that the hilus faces 
ventrally at first and then undergoes rotation so as to be directed towards the 
midline When a kidney fails to rotate in this manner or undergoes excessive 
rotation, the pelvis may remain on the ventral surface, or be directed posteriorly 
or even laterally and yet the kidney be in every respect normally located and 
developed This abnormal (faulty or excessive) rotation is well seen m Fig 19 and 
will be referred to again in the chapters on Radiography and Anomalies of the 
Elidney A knowledge of the existence of such deviations m the degree of rotation 

of the kidney is of the utmost importance m the interpretation of normal pyelo- 
grams 


Fixation of the Kidneys 

In order to understand how the kidney is held m position and has only a 
relatively slight normal range of mobility, it is necessary to study its fascial and 
adipose envelopes in horizontal and sagittal sections 
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StNAI. TASCH 

Horltontal Section The renal fnsda is a part of the fasaa propria which 
reinforces the parietal peritoneum being placed between this structure and the 
aponeuroses covenng the abdominal muscles and diaphragm UTien it reaches the 
outer border of each kidnej it dirides Into a prerenal (anterior) and a retrorenal 
(posterior) la}-cr to enielop the kidnej The latter is also termed the fasaa of 
Gerota or of Zuckerkandl The prerenal leaf is much thinner and less resistant than 
the retrorenal leaf or fascfa. At the fnner (mesial) border of each kidney these 
two leaves unite and fibrous extensions enclose the blood vessels and Ij-mph nodes 
of the pedicle. Some anatomists, e.g (Jerola held that these fasaa) extensions 
united across the front of the aorta and \ena cava (Fig 16) with similar tissue 
from the opposite side so that there was more or less free communicabon between 
the two sides Augier In the 1925 edition of Poiner and Charpj denies this because 



Fla 16— HorinoUi lectloQ it tevd of kldoe^ abowlBi; hon U>e prt sod rctiomuil f&sdae 
imite alaag outer border of kidoey tbui endoakte the perioephritic faL (£^ text ) The pannephrttlc 
fat; Iks bets i een the psoas tod tbe posterior surface of tbe rrtrormaJ fasda 

there are no recorded cases' In which a penncphntlc abscess of one side com 
raunicated with a similar condition on the opposite side of the spinet. Toward 
the spine, the retrorenal fasaa Is continuous with the periosteum of the vertebra 
(b) Coronal Section, Tbe two leaves of the renal fasaa fuse at the upper 
pole of each kidnej but separate again to enclose the corresponding adrenal They 
unite again above the latter (Fig 17) and become continuous with the apo- 
neurotic covenng of the diaphragm At the lower pole of each kidney the pre and 
retrorenal leaves fuse Incompletely so as to enclose the ureter down to the base 
of the bladder thus forming a periureteral sheath or fascia, 

PEBI AND PARABENAL PAT LAYERS AND THEIB BZLATION TO THE BENAL FASCIA 

A layer or cushion of fat the pennepbritic or penrenal separates the two 
leaves of the renal fasda from the true capsule of the kidney This penncphntlc 
fat onl> exists after the tenth year before that only isolated lobules of fat are 
seen. In adults it may reach a thickness of 2 to 3 cm. The fat is more developed, 
on the postenor than on the antenor surface of the kidney and espeaally so 
around the lower pole At the hilus of the Lldnej tbe fat extends inwards with 
the vessels and surrounds the pelvis and its calices (Fig 24) Tbe term "peri 
nephritic capsule” then stnctlj Q)eaking means the fat Ijing between the true 
capsule and the leaves (pre- and retrorenal) of the renal fasda. This has also 
been called the ‘‘kidney bed,” There are many fibrous lamellae which pass from 

\Vc have observed at De crovy of a cue of otrdnomt of both kidney*, that there 
Itauou* Infiltnt'oo of ttnnor I*Ti>e from one to tbe other 


vra* coo 
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the inner surface of these two leaves of the renal fascia to the capsule (true or 
fibrous) of the kidney Between the retrorenal fascia and the aponeurotic cover- 
ing of the muscles upon which the kidney lies (quadratus lumborum, psoas and 
diaphragm) is another layer of fat which is termed the pararenal, thus forming 
an additional cushion (Fig 16) of fat behind the kidney. 



section to show how infection (indicated by arrows) can travel from 
prostete and VKicles to kidney in periureteral sheath It also shows route of infection from kidney 
and liver, to subphrenic space (SD) and p'eural cavity 

CLINICAL APPLICATION 

1 Fixation of the Kidney Although the pen- and pararenal fatty layers 
play a part in the fixation, it is immmal in comparison to that played by the renal 
fascia The latter through its fusion with the aponeurotic covering of the dia- 
p ragm (Fig 17) above the kidney and its fibrous extensions to the fascial cover- 
ings of the large abdominal vessels, undoubtedly is the chief factor in fixation of 
the kidney 

2 Relation of Kidney and Its Enclosed and Surrounding Fat to Infec- 
tion n ection not infrequently extends from the kidney to the fat surrounding 
it perinephric) Suppuration in this space (termed pennephritic abscess) may be 
qm e oca ized or diffuse The diaphragm may be pushed upwards if the pre- and 
re rorena eaves of the renal fascia are widely separated or if the pus escapes, 
throi^h perforation of either of these leaves, into the pararenal fat 

rimarj infection (usually hematogenous) may also occur in this para- 
nephric fat but IS rare 

Infection may extend either downwards along the ureter or upwards from 
t e pe \nc \a^cera (especially the prostate) because of the free communication of 
t e pennep ic and penureteral spaces (Fig 17) In cases of long standing infec- 
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Uon the perinephric fat Is replaced by organized inflammatory Ussue so that one 
cannot distinguish between the renal fascia and true capsule 

Fouii AKD Size or the Kidnei 

1 Form. The kidney has the contour of a bean with an upper quite rounded 
and a lower less rounded pole, an outer (lateral) convex and an Inner (mesial) 
concave margin The latter at its center has a notch, the liilum, which is the opening 
or entrance to the renal sinus (see below) 

Vamations op Forii These are not uncommon, e g , the Udney may be verv 
short or very long Its upper half may be much larger than the lower or vice versa 
There may be an apparent complete separation into an upper and lower half both 
supplied by the same pelvis. (S« Fig 18 ) 



Fio. 18 — UniwaU fonn of btnnu) kHocr. complfle tfpantku) Into an nppcr and lower 

half but with a alogle peh-b a^ oreter (Rayer ) 

2 Surface* There is an anterior (ventral) convex and a postenor (dorsal) 
almost flat surface As a rule the siirfaces are smooth except when the fetal 
lobulations persist. 

3 Direction o£ Hfini In the embryo the hllus (and the renal sinus) faces 
ventrally i e^ is on the anterior or ventral surfat* (Fig 19) During the ascent of 
the kidney the organ rotates so that when It reaches its permanent location, the 
hilum IS directed meslally and almost directly toward the midline 

Variations of normal direction of hilns (faulty or excessive rotation) 
It is of much importance clinically to know that the kidney In its ascent during 
embryonic life may fail to rotate or may rotate excessively If it rotates InsufE 
aently the hllus (and renal smus) may be on the anterior surface (Fig 19) Tills 
is a common finding in cases of dystopia* and In horseshoe kidneys but it may 
occur in an otherwise normally placed and developed kidney In the chapter 

Tbe tenna djfvtopU U k« frequently toed than Ectopbu 

Under tbe hading Double Kidney” we will dlwn» redupHotlon of the renal prfva »nd 
oretm. In tie type of kidney descrfbcd tbore there i» only ooe peirii. 
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on Anomalies of the Kidneys is shown a kidney which has rotated a little farther 
than those whose hilus faces ventromesially A degree of rotation in which the hilus 
has rotated so as to face mesially is shown in Chapter 32 In comparison to the 
preceding instances of insufficient rotation, the most common direction of the hilus 
IS shown in C of Fig 19 Just as there may be insufficient so excessive rotation 
can occur, the hilus (and renal sinus) facing posteriorly (E of Fig 19) or laterally 
(F of Fig 19) These variations from the normal degree of rotation are of great 




mportance in the mterpretation of pyelograms (see Chapter 7 on Radiography) 
an in operations on the kidney because the vessels enter the hilum after wind- 
ing 6 inner (mesial) or outer (lateral) borders according to the degree 

of insufficient or excessive rotation 

Weight The normal color is reddish brown The aver- 
(■■Rmprlpll 'TT, ^ ^ 6y IS 12 cm , the breadth 6 cm and thickness 3 9 cm 

e average weight when physiologically distended is 168 gm 
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Stbucture of the KroNE\ 

(a) The bilua Is a notch at the middle of the Inner border which senes 
as the entrance or opening of a caWty, the renal smus containing in addition to 
the renal pelvis and Its calices the blood vessels, nerves and I>Tnphatics of the 
kidnev The remaining space of the renal sinus Is filled out bj fat which is con 
tinuous with that enveloping the kidne> and its v'ascular pedicle Normalh there 
are two lips of equal sire which form the anterior and posterior margins of the 
hHus In Insufiiaently or excessively rotated kldne>'s It is not uncommon to find 


Flo. 20 



Fi 0 — P\rt('mm h wme m t C^plf I %-3rijllofH of 3mpullir> I pf hum n rm 1 {«-J j 

1 ii*. 1 — r\ lull n of prhi »Hh I nc r nuj rr^lTa h»nin\ jnH H into \ n j 

Upr* f f f I pfi r« a ho»D in C and I) 


Inrqunlitv in the dcvrlopmrnl of Ihr-e lip of the hilu Thi i* of importance 
to know when Mrarchln^ for the posterior a poet of the renal pehts prrpirafnr\ 
tn perfortnini. i po ieri( r p\c!otomN 

(b) The rcnnl pelsas and Its callers Our \le^^ a*; In the tvTv* rf rpnal 
IK-hr^ In man Ka\e l^ren erratU chan r<l a ihf re'iiU rf p\rl rijhv 
(*hnpler on Ka»li(V’riph\ ) ami the tu K of Li !n*-\ rr'ro%rt| at < iti n 
There arc tuo ka ic Ivpo (H~ 0 ami I) a frilan ^ 

(V) Till sMMiMia m i tm » f a p-Ki f --r ar 1 t« o r -ij 
calice from nhlch a \ariat>!e rumW of ntno raher' an r <n-» ^ f 
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(b) The bifid in which there is almost complete absence of a pelvis proper, 
due to the fact that the ureter divides almost immediately into two major calices 
and these into a variable number of minor calices (Fig 21 ) 

There are many variations of each of these two basic types, as well as 
transitions from one to the other 

In the classical ampullary type, there is a pelvis proper from which a 
superior and an inferior major calyx arise As a rule, there is an additional 
middle major calyx, which may arise directly from the pelvis proper or from 
either the superior or inferior major calyx, usually the latter The length and 
width of these major calices varies greatly, the superior being usually quite long 
and narrow The number of minor calices varies from four to twelve, the average 
being eight 



Fig 22 — A Intrarenal pelvis Practically the entire pelvis proper lies within the renal sinus, 
only a small portion extending distal to hilus of kidney 

B Combined intra- and extrarenal pelvis Equal portions lie provimal and distal to the hilus 
The removal of calcuh through a pyelotomy incision in pelves of the intrarenal type is far more 
difficult than in those of the second varietv 

Each minor calyx (Fig 20) consists of a narrow neck or canal connecting 
it with the major cal}^ from which it arises and an expanded terminal portion 
or fornix with a cup-shaped depression to receive one of the papillae (see below) 
of the parenchyma Occasionally a small calyx may arise directly from the 
fornix, a fact to be remembered in the interpretation of pyelograms 

There are three types of ampullary pelves according to their relation to 
the hilus 

(a) The mtrarenal type, the pelvis proper lies entirely proximal to the 
hilus, 1 e , within the renal sinus as shown in (Fig 22) 

(b) The combtned mtra- and extrarenal type Here the pelvis proper lies 
partly in the interior of the kidney and partly outside of it as in (Fig 22) 

(c) The purely extrarenal pelvts in which the ampullary portion or pelvis 
proper and the major calices lie entirely distal i e outside of the hilus and only 
the minor calices he m the renal sinus 

These anatomic data are of great value, not only in the interpretation of 
pyelograms, but m the performance of such operations as pyelotomy, pyelo- 
plasty, etc 
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The bifid type is of Interest because there are only two major cahccs with 
only a relatively small Intervening pelvis proper The division of the ureter 
may tflhp place just external to the hflos or withm it, i e in the renal sinus. 

In Chapter 7 on Radiography, the pyelographic findings In the many van 
atlons of the normal human renal pelvis, will be considered in greater detail 

The wall of the renal pelvis and its calices consists of three layers, an 
epithelial lining, a muscular and an outer fibrous These are contmuous with 
■similar coats of the ureter At the base of the renal papQlae, these layers are 
reflected on the surface of the papDla, the point at which the reflection occurs 
being termed the “niche.” The muscle fibers are arranged in two layers (longi 
tudinal and circular) In such a manner as to propel the contents of the minor 
calices towards the pelvis proper This can be especially well studied dunng 
renal fluoroscopy (see Chapter 7 on Radiography) 

The average capacity of the adult renal pelvis is 7 S cc, but It is not unusual 
to see variations from 3 cc, to 10 cc under normal conditions. 

The Renal Parenchmja 

Macroscopic In a longitudinal section dividing the kidney into an antenor 
and posterior half one sees the following 

1 The FIBROUS CAPSULE loosely attached to the cortex and firmly to the peri 
renal fasaa, by strands of fibrous tissue. 



I r J'’ rtUtlon of blood of Udory to tubuJ« tod tijo of how a tubuU 

Uc^SSe^ bfcinririB at jjoinmilus, to termlmtlon In coUmbc tnbule (Handbach fbr 


2 The CORTEX AND MFDULiA. The corlical portion of the kfdne\ is the outer 
(pcnphcnil) granular portion and the medulla the more central nnated part 
The mcdulbrj portion has a number (four to eighteen with a\-erage eight) of 
pjTamlds with broad bases and blunt points the papillae The tip of each 
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papilla IS perforated (area cribrosa) to correspond with the openings of the 
collecting tubules In a simple papilla there are ten to twenty-four of these, 
while in a compound one, this rises to thirty or even thirty-eight The cortex 
extends from the base of the pyramids to the capsule and also dips m between 
the pyramids (Fig 28) to come in contact with the sinus 



calirp<; posterior relations of branches of renal artery to pelvis proper and its 

3tiH nacc fr, +1, ^ vessels lie in intimate relation with the antenor aspect of the pelvis proper 
inferior polar either side of the calices The speamen also shows a superior and 


Microscopic^ The urinary tubule (Fig 23) arises at the malpighian cor- 
puscle and ends at the lamina cribrosa of the corresponding papilla (See above ) 
its average length is 6-8 cm It consists of the following portions 

(a) A very narrow neck 

(b) The first or proximal convoluted tubule which is larger and more 
tortuous 

medulla but ends in the cortex 

(d) The second or distal convoluted tubule 

(e) An intermediate portion or junctional tubule 

K 1 tubule Up to this point there is no anastomosis of the 

tu u e with any other but in the pyramid 4000 to 6000 collecting tubules unite 
to orm fifteen to twenty tubes at the area cribrosa 

text-books of anatomy and hfetolosy^t 
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Vascular avd Limpiiatic Surpn op tiic Kidnh 
ArteriM (Figs 24 26 and 27) There Is usuallj onlj a single renal nrter> 
for each kidnej but there mn\ be more As manj ns fire arteries have been 
reported Zondek states that more than one renal nrterj is found In about one 
of everj three Indivdduals Thev ma> be close together (Fig 25) or as much 
ns 3 J cm apart The mam renal arterj before It enters the hilum gives off 



Flo. IS — Front rlen ihinrirtR two motn rtpal artorlc* on boUi rWrt, A mpertor polar trim 
■rira troro the upper of the two main rertaU on both rides \ote ampollarp tjpe of peUds cm the 
rffjjt »nd bifid type on tbf Ifft iWe 

branches to the fat around the kidne\ and to the adrenal At times these 
branches ore tom dunng deli\‘erj of the Udnc> and retract maUng It difliciilt 
to ligate them 



Fm. 26 — Moit freqUMit typci of poUr silfdoL 

A. Note Inferior polar to right kidney betdod ureter and nrpcrloT polar to left kidney 
B Inferior polar* on both ihJc* paadag tn front of tbe ureter There b abo a «uperior polar on 
the left ride. 

C View from behind ihowte* an fnfertor polar ariring clow to the blforatlon of tbe aorta 
and on tbe opposite ride, an Inferior polar ariring a HtUe hljther up 

D Show* a croerkrr pobr arbing from main renal on one ride and on tbe other an Inferior 
polar aririog in a umOar manner a* well a* a superior polar arblng directly from tbe aorta 

In about one out of seven kidneys there arc separate arteries to the upper 
or lower poles or both (Fig 26) The former (superior polar) arise either 
directly from the aorta or from the main renal The inferior polar arises either 
from the aorta Just above Its bifurcation (Fig 26) or from the common Qiac, 
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or from the mam renal These supernumerary or accessory vessels are of interest 
because (a) of the danger of quite severe bleeding if their possible presence is 
not kept in mind during kidney operations and (b) because of the part which 
the inferior polars play in relation to ureteral obstruction 

Just before reaching the kidney the renal artery divides into three branches 
(Fig 27) Two of these (the prepelvic) cross the anterior aspect of the renal 
pelvis supplying the anterior two-thirds of the kidne}'’ The third or retropelvic 
passes directl}'’ to the angle of junction of the posterior aspect of the renal pelvis 
and the posterior hp of the hilus and forms an arch (Fig 28) beneath this hp 
before entering the parenchjmia to supply the posterior fourth of the kidney 


Fig 27 


Fig 2S 



branSK mam renal arterj into an equal number of pre- and retropehic 

A View from in front On the left side an upper polar artery is seen 

shoi\*mg that almost the entire posterior aspect of the renal pehis is m 
L ■ ranges of the mam renal arterj This anatomical condition is mfrequent but must 

Oe borne m mind during such operations as p^elotom^ 

tr. ^^len of kldne^ mth posterior half remo\ed, sho\Mng relation of retropelvic arterv' 

rnr.^! mtrarenal pehis (See Fig 22 ) Note relations of corle'^ and medulla to 

f pieseuce of fat around the vessels and calices The specimen aLo shows the 

1=; iiQiinin” o ^ 'Ksels to the anterior aspect of the renal pehis so that its posterior aspect 

IS usuallN a\ ascular (See Chapter 52 ) v i' 


In the section on technic of anterior and posterior pyelotomy, we will discuss 
the various anomalies of the pre- and retropelvic vessels (arteries and veins) 
w ich must be kept in mind in performing such an operation Within the renal 
sinus the arteries divide again in a radiating manner, penetrating the fat between 
t e cdices to enter the parenchjmia close to the bases of the pyramids (Fig 
24) ere an arch is formed from which straight vessels run directly to the 
capsu e, obhque branches supplying the glomeruli (Fig 23) These cortical 
terminal i e the}^ do not anastomose Some of them, however, penetrate 
the rous capsule to anastomose with the vessels of the fatty capsule Each 
p\T:ami ( ig 23) receives four or five arteries from different branches of the 
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main renal hence the \-a5cular 'TjppU is not as ea_n\ blocked here as in the 
cortex. Both aseptic and infected emboli are often earned to the terminal arteries 
of the cortex and gi\-e n-c to infarcts cither anemic or «eptjc according to the 
character of the cmboloi Sepuc emboli ma\ also be earned directh to the pen 
renal fat b\ the branches of the main renal arterv before it enters the kidnc\ 
Veins. These arise from the capilLm networks of the cortex and p\Ta 
mid- formin': at the ba^ of the btter larger tnmks from which the \-cins are 
formed which enter the renal <iniis and emersre at the hilu. to form the mam 
renal \-eins The number of these in front and behmd the peKis correspond 
clo*€l\ to tho^ of the anenes but as in the case of the htter anomalies ma\ be 


Fi^ Fic. ^ 



Fi>.. c— jiowT— c( rrsil p<lrL is i<tt> “irb ora c pemca cf puro 

c_ Ta cf ti f cf lajocT rtewred. Note dnis'oo cf pelvis ptor l=*o rtrtrricT n.-' If 

iM la irir'f calx« ird uxv b:*o cl-jj qUccs caci of mhlclj erds ia i r-*>-nif imarr 
rarr* lo rtccrvr t_c of lie pipIZjf Tfcc rain remt irlrr*- asd a.e »«« pis la fro t 
cf l f pflvis a d a s—xnor prii. artrrv artso fro3 t e irjia iraaL i_f Cba"*er ca 

Kao— jbr* atd D ‘f3‘f« ef ^^c Blood \c*'Cls cf itf KnL.rv ) 

Fj 'D — \cc<~3» aa3»*cr:o^ arc' ert IjcL-fr aad c—vr ertter (\ftfr AEairaa ) Ne'e cJo~e 
febuea brt%trn j'fr.j e Mias on rerface cf lH_fT a-d lio'c cf t..f pc-iaep^niic fi., KL*o dc*c 
the rcju^a cf ptfl and pmcep rfc mas Of rral latr-f'* from aa c-e-n t sta 1 

I u c lur-ljx v<h rrfcivc* miax t-iaetci lro= periaf-^mc vtco”» p^ni aad niaj 

be laj ml d na c— yr a t i—v 

p e<ent which are of Impdance in p\cIolom\ Acce^^orN or upemumerarv le 
polar \cin* often accompanv imilar ano-nalous polar artene^ 

The ana tomo^ of the renal vein, (Fia 30) wnh iho«e of the adrenal pen 
renal fat diaphracmalic relropenloneal (lumbar) 'pematic and thi>^ around 
the u etcr are xrrv nurerou <o that when the renal \ein i bloched there i< 
abumlant collateral circulation The \ein. as well a_ the artene< foTi a retwo U 
around the calicc' v> that lhe\ can le ea-il\ tom dtmra dflnt-v of a ciIcuIl 
from a majo o nipor calvx. 

Ljr-'phatics. The I\TrphaiJcs forni a retwerk n the conei and redjlla 
urTo«- I'-e tubule^ ^-d 1 V%1 xe^vel Tk'>^ of the co tea co-mu-ica e 
Tilth a t-ilar rr ^vo-k l-r^eath t^e fib-oj cap Jr a-'d l^e«e n turn wjth the 
Krphaiic of the pmrrnal fat 'O that i i ra \ f n'rctim to tra\rl from th^ 
ki ’"rN ii<i (H tl ) The* capllxn. h— oha lo of ih<* pare- 

i. I r to f T- f _r t > fi la— rr tru-k w'* h acco~'vi-\ I -*-wl i 
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the renal sinus emerging at the hilum to end in the l3anph nodes around the aorta 
and vena cava (Fig 31) They also communicate with the lymphatics of the 


C 



Fig 31 — Lymphatics of kidney C indicates intimate relations between the lymphatics of the 
cortex and those of pennephritic tissues Note how the main lymphatics of the kidney proper and 
penncphritic fat dram into lymph nodes lying along the renal pedicle From this point, lymphatic 
drainage can take place either in an upward direction towards the mediastinum and lungs or in 
a caudal direction towards the nodes along the aorta (A) and iliac vessels (P) 

periureteral sheath so that infection may spread to the kidney or perirenal fat 
from below epididymis, prostate, seminal vesicles, etc 

Innervation of the Kjdneys 



Fig 32 —Innervation of the kid 
^the nerves is from the semilunar (f 
The periarterial plexus forms threr 
the superior (A) and infenor 


(Dambrin) , comi 
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loups around 
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Crtacm OF THE ni.h\'es (fig 32) 

1 Principal Origin. This is essentiall} from tie solar plexus, composed 
of the semilunar superior mesenteric and aorllcorenal ganglia The branches 
which the solar plexus gi\e5 to the Udnej arc (a) penartenal and (b) direct, 
1 e follow a course independent of the mam renal artery 

2 Secondary or Accessory Origliu The kidney receiv'es nerves from 
other sources which are less constant than those from the solar plexus. Thej 
anse from the major and minor splanchnic ner%'es the inferior splanchnic nerve 
when present and from the vagus Dambrin^ who dissected the nerve supplj of 
the kidneys of 48 adult and foetal cadawrs, was unable to find a branch from 
the vagus although this is described bj Heilxmann 

There are also man\ anastomoses between the nervTS of the kidnej and 
those of the capsule 

Course of nenes from their origin to point of division of mam renal artery 
(Fig 32) 

In the space between the above prinapal and secondary origins and the 
renal sinus, the following are found 

1 A periarterial nerve plexus. 

2 Fibers arising directly from the solar plexus and passing independently 
of the periarterial plexus (4 of Fig 32) to the hilus of the Udney and to the 
capsule 

3 Fibers from the adjacent large nerv'e trunks 

Tht Pebiabterial Plexus Of most interest in connection with the opera 
tion of denervation or renal sympathectomy is the hrst of these the penartenal 
plexus (Fig 32) This forms three distinct groups of nerves around the renal 
artery If more than oae mam artery is present these nerves arc most constantly 
found flurrounding the larger or largest vessel respectively 

SuFEfiioB Periarterial Nerve Group This is composed of 7 8 fibers which 
lie about 8 mm from the artery where it arises from the aorta, but are in inti 
mate contact with the renal artery in its lateral (outer) half 

Middle Periarterial Nerve Group The fibers on the anterior are much 
less constant than those along the posterior surface 

Inferior Periarterial Nerve Group This is formed by 4-S fibers In inti 
mate contact with the lower border of the main renal artery (B of Fig 32) 

Fibers Direct to the Kidney from Solar Plexus These fibers only 4 -S 
In number follow an independent course (from that of the supenor penartenal 
nerve group desenbed above) between the solar plexus and the hilus or capsule 
of the kidney 

Fibers Direct to the Kidney from Adjacent Nerve Trunks. The major 
splanchnic occasionally sends fibers directly to the renal hilus The infenor 
spla n c hni c nerve furnishes few direct fibers When this nerve is absent, the minor 
splanchnic sends fibers to the superior periarterial plexus 

Course of nerv-es from point of division of renal artery to their entrance 
into hilus. In this portion of their course there is an abswee of any regular 
arrangement of the fibers (Fig 33) the nerves being found on any area of the 

Lout* Dambrin The nerva of the kidney and Its capale Monograph puhlljhed by Oeder 
TouJoiue, France 1032 and al*o article tn Arth. MaL Rdm, 1932 3 7 427 
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circumference of the arteries The veins are not accompanied by any ner\'e 
fibers 

Mode of Penetration of Nerves Into Parenchyma The nerv^es, like the 
arteries, enter the parenchjnna of the kidney by orifices around the papillae of 
the malpighian piTamids, after entering the hilus In addition, the kidney tissue 
recedes some ner\e branches from its capsule (renocapsular anastomoses) Xen^e 
fibrillae can be found in the walls of the blood \ essels which can be followed to 
the interlobar arteries (Fig 33) Xer\e ganglia exist in the pelvis and calices 
which latter are richly supplied with neix’es The same is true of the peritoneum 
o\ erljnng the kidne} It appears probable, according to Dambrin that the nerv^es 
of the capsule form a network around the con\oluted tubules, Henle’s loop and 



{ InnenaUon oi the Lidne% (Dambrin) Xote the absence of aD\ regular arrangement 

o the nenes alter their entrance "to the hilus as seen in this drawmg ■mth the anterior lip of 
tne parench\ma remo\ed 


the begmmng of the collecting tubules, whereas the nertes entenng the hilus 
inner\ ate the vessels and p\Tamids 

THE URETER 

The ureter is a flattened tube which begins at the outlet (usuall}'^ 7 cm 
below renal hilum) of the renal pehis and ends at an onfice, the ureteral, at 
one angle of the \Kical tngone The length of the ureter as given b^ vanous 

anatomists \ane5 from 28 to 34 cm, the right ureter being 1 cm shorter than 
the left 

Di\nsioxs From the anatomic standpoint it is customarj- to di\nde the 
ureter into^an abdormnal and a pehnc portion The former (13-14 cm long— 
a out 5-5 3 inches) begins at the junction of the ureter and renal pehas 
requenth referred to climcally as the ureteropehac junction) and ends at the 
point w ere the ureter crosses the iliac vessels (Fig 34) The pelvic portion 
point of crossing, to the ureteral onfice on the floor of the 
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Gimcally we divide the ureter into three portions (Fig 34) 

(a) The lumbar portion (from ureteropelvic junction to crest of ilium) 

(b) The iliac portion (from crest of flium 


to Iliac vessels) 

(c) The pelvic portion (12 13 cm. long) 
from fliac vessels to point of entrance into the 
bladder The term juxtavesical is applied to the 
last 2 5-3 cm of the pelvic portion 

(d) The intramural portion (This is 2 3 
cm Jong) 


Fio S4 




Flo. 34 — Toposnphicil relitioiu of the UdDc^t tnd orrtm uxl also blood vokU of the kJdneyi 
(After Athmmn ) 

Fxo 35 — Sectlorul nIctt of ureter ihowing ^irtitlonf Jn cfthber of lU different portioiB, Tbe 
flffurt* is parentheiU indlate the »l« bouide or bulb which can be oonoal]) idmltted 


Vanationi in Caliber of Lumen- There are as a rule Uiree points of 
narrowing and two enlargements of the ureteral lumen These are shown In 
Fig 35 


Locatioo 

Ureteropelvic Junction 
Lumlmr cpindk 
\l Ubc crowing 
PeUSc fpindJe 
Javtaveiicul 
Intramurul 


Dmmetcr 
a mia 
lo mm 
4 mm 
4-6 mm. 
1-5 mm, 
3 4 mm. 


Sue Catheter or Dou;^ 
6 French 
50 French 
tt French 
13 to iS French 
3 to f 5 French 
9 to 13 French 


RELATIONS OF ABDOJIINAL (lUMBAR AVI) ILIAC) PORTION 

(a) To the Abdominal Wall (Fig 15) Trojected on the anterior ab- 
dominal wall the course of the ureter corresponds to a line drawn upwards 
vertlcall> from the junction of the inner and middle thirds of Poupart s ligament 

(b) To the Deeper Structures, The ureter In Its lumbar and Iliac por 
(ions (pars nbdommaUs) lies In contact with the aponeurosis of the p^oas muscle 
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about a finger’s breadth from the spine In front, lies the posterior peritoneum 
and so intimate is the relation here, that it is usually very difficult to identify 
the ureter in the subserous fat The wide range of mobility of the ureter in its 
abdominal portion is important to bear in mind clinically About midway in their 
course to the pelvis, both ureters are crossed in front, at a very acute angle 
(Fig 34) by the spermatic (or ovarian) vessels and behind and obliquely by the 
genitocrural nerve The right ureter passes behind the descending portion of the 
duodenum above and behind the terminal ileum and vermiform appendix below '' 



£1 ection showuig mode of crossing of the ureter by the intraabdominal portion 
01 the vas deferens (After Coming ) 


wbprp tbp a f ureters cross the iliac vessels obliquely approximately 

rmht <;irlp internal and external divisions (Fig 31) On the 

’ ^ may pass across the external iliac vessels instead 


the pelvic portion of the ureter 

lateral \vall deeply imbedded in the subserous tissue of the 

the ischial spine whw^Jt ’turnT"® downward and forward to about the level of 
It m rmccpri p * turns inward to reach the posterior wall of the bladder 

immediately m frLT oT deferens and pierces the bladder wall 

mider cover of the upper end of the seminal vesicle 

Up to 1936, fourteen cases hav ^ 

portion, passed behind the mf ^ reported of postcaval ureter, i e the ureter in its lumbar 

the Chapter on Anomalies of the'u course downwards These cases will be described m 
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(Figs. 36 and 37) We will refer later to the importance of this relation of the 
ureter and seminal vesicle. It is not difficult to visuolire how infection may 
spread from the seminal vesicle to the ureter 

The ureter in its last 18 mm inch) passes obliquely from without 
Inwards through the vesical wall, to end in the ureteral on&ce 

(b) In the Female (Fig 38) Here the ureter (after reaching the lateral 
wall of the pelvis) descends m close proximity to the unattached border of the 
ovary On the pelvic floor, it enters the base of the broad ligament, crossing the 
utcrme artery (Fig 41) and continues downward and raesiallj m the vnanitj of 
the cervix, to the vagina Its terminal segment lies imbedded in the connectiv'e 
tissue between the bladder and vagina dose to the antenor vaginal wall from 
which point It bends Jiarply inward to penetrate the vesical wall obliquely 



Fio 37— LtUnl view of blidder (ifter Corsbig) eboikiog io bUck, tbe extesl to vhkb tbe 
perltooesm coven the bUdder tod tbo the retatlont of the ureter to tbe lemhuj ^'eride» tod vu 
deferent. 

B Vkw of bltdder from behind ifaowtnf how the uieten an trotaed on thdr veotnl larface 
by the van deferentU uid aba the InthoaU nbtloD between the Kcahul x-edeb tod tbe ureter 

Stbuctore or the Uretek 

There are three coats, the outer fibrous, the middle muscular and an inner 
epitheliaL Between the two last named, is loose areolar tissue forming a submucous 
Ifljer in which there are many blood vessels and lymphatics The areolar tissue 
around the outer or fibrous coat also contains many vessels and lymphatics and Is 
contmuous above (Fig 17) with the fat around the kidney and below with the 
connectivT tissue surrounding the internal genitalia in both sexes The epithelial 
limng IS continuous with that of the pelvis and bladder, being made up of the same 
transitional epithelium, so that one can no longer say that epithelial cells found 
in the unne come from an> speafic portion of the urinary tract At the lower end 
of the ureter there is an additional muscular amt the sheath of WaJdeyer, com 
posed of thick bundles of longitudinal muscle fibers which surround tbe intra 
mural portion of the ureter and separate It from the musculature of the bladder 

Vascular and Lymphatic Supply or the Ureter 
Blood Vessel*. The ureter In its upper portion receives branches from the 
renal artery and vein. Where the ^rmatic arteiy crosses, it also gives off a 
small branch to the ureter The pelvic portion is supphed by the superior vesical 
and Internal lluic artenes in the male and the utenne and inferior vesical In the 
female Both tbe artenes and veins form a network around the ureter 

Lymphatic* There are two sets of I>'mpliatics, (a) those In the ureteral 
wall Itself and (b) those of the periureteral sheath The former He chiefly be 



Fig 39 
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tween the epithelial lining and muscular coats and the latter lie in the fibrous 
outer coat Roth of these sets of lymphatic capillaries communicate in a longi- 
tudinal direction with those of the kidney and 
bladder and segmentally, i e horizontally, with 
the lumbar and pelvic lymph nodes There is a 
free communication between the lymphatics of 
the broad ligament m the female and struc- 
tures around the base of the bladder m the 
male (prostate and seminal vesicles), with the 



Fig 38 Relation of ureters to cervix and uterine artenes (After Corning ) Note how 
pe\ic portion of ureter lies ■\\ithin folds of broad ligament and also note proximit3^ of ureter to 
cer\Tx close to point of entrance of ureters into bladder 
Fig 39 — C>Etograms of normal adult bladders 
A Almost sphencal form 
B Marked mcrease in longitudinal axis 
C Tj’pical ovoid form, most common 

IjTuphatics of the ureter, especially those of the periureteral sheath 

Nerves The ureter receives innervation in its upper part from the renal 
plexus, in Its middle and lower portions from the upper sacral ganglion and from 
the inferior hypogastric and vesical plexus These fibers anastomose freely so 
t at there is continuous transmission of impulses from the vesical to the renal 
p exus, 1 e from the bladder to the kidney and in an opposite direction 

THE BLADDER 

The bladder is a hollow organ whose wall is made up chiefly of muscle, 
ac lOj, as a unit in exerting pressure from all sides on the contents so as to force 
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them toward the internal meatus. We speah dmically (see Chapter 7 on Cystos- 
copy and Ureteral Cathetematlon) of an anterior, a postenor and two lateral 
walls as well as of a vertex and base The shape of the empty bladder is pyn 
form but when distended its form changes accordmg to the degree of filling This 
is best studied m cystograms and exposures in both anteroposterior (anal) and 
semilateral (three quarters) positions. These show that there is a great vanation 
not only m the form but also in its capaaty at least m adults Some normal 
bladders (A of Fig 39) will hold only 150 cc. of fluid and have an almost round 
form others (B of Fig 39) will bold a httle more but have a more elongated 
form (in the anteroposterior axis of the pelvis) while still others will have a 
capaaty of 250-300 cc and a more ovoid form (C of Fig 39) both m antero- 
posterior and lateral views. When filled to its normal capaaty, the smaller types 



Fia 40— A. action ihowlns peritonal refiectloD In ck>*e conUct with upper bonkr 

of pabU when bhdder b empty 

B Same when bladder U fiDed ihowiot bow peritonrel reflectkin from anterfor abdominal 
vail to bladder b dliplaced upward to that tbe tpacc Indicated by tbe letter F liei CTtiaperltoneal 
and through It the anterior wall of tbe bbdder can be opened eatrap^toneaB^ 

of normal bladder (in adults) will nse but little if anj abovT the pubes while 
those which have normally a greater capacity (250-300 cc-) will nse above the 
pubes and push upwards the fold of penloneum which covers the superior surface 
of the bbdder but is ioo«elj attached to the pubes (Fig 40) These anatomic 
variations in the form and capacity of the normal adult bladder are of much 
importance In such operations ns suprapubic cystostomy In children, the bbdder 
lies much higher in the pelvis than in bter hie In women on the other band 
the bbdder lies lower than in men 

lIuscui-ATOiu: or the Bladder 

The musculature of the bbdder mav be divided into two parts (a) That 
of the entire wall except the tngonc (b) that of the trigone (c) that ol the 
vesical neck- 

fa) The Entire Wall Except the Trigone The bbdder is lined by a 
transitional epithelium which Is continuous with that of the ureter and ol the 
urethra. The wall aside from this epithelial lining is made up chieflv of mu"cle 
fibers arranged Into an outer longitudinal middle circubr and an inner oblique 
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layer Because of these acting together on the bladder contents (see above) it is 
better to consider them as one muscle, tlie “detrusor” of the bladder Between the 
musculature and the epithelial lining (mucosa) is loose cellular tissue, which is only 
absent over the trigone The latter (Fig 41) is an area at the base of the bladder 
which has the form of an equilateral triangle whose angles are formed by the 
two ureteral orifices or meati and by the internal urethral orifice Over the trigone 
the epithelial lining of the bladder is firmly attached to the underlying muscle 
while in all other portions of the cavity the epithelial lining (mucosa) is so 


Laieral wall Fundus 



Fig 41 — View of trigone and posterior wall of the normal bladder (After Knorr ) 

loosely attached to the detrusor (through the medium of the submucous layer) 
that when the organ is empty, the epithelial lining is arranged in folds ® 

(b) The musculature o£ the trigone We are indebted to Wesson^ for a 
better conception of the trigonal muscle This develops in the embryo from the 
muscle layers surrounding the lower ends of the wolffian ducts and ureters Later 
in fetal life, these muscles come to lie in the bladder and their mam bundles run 
from the ureteral orifices to the vesical orifice, where the bundles from the two 
sides join and run down, just beneath the urethral mucosa on the posterior aspect, 
to and beyond the verumontanum The upper margin of these bundles passes 
across from one ureteral orifice to the other, forming a slight elevation, the inter- 
ureteral ridge (Mercier’s interuretenc bar) which is of great assistance in locating 
^ symmetrically placed ureteral orifices ® These are 2 5 cm apart when the 

, iu beginner m cystoscopy to appreciate the necessity of adequate distention 

of the bladder in order to avoid this folding up of the mucosa 
^ Jour Urol 1920. 4. 279 

Tf foms the base of the equilateral tnangle, the trigone, at the base of the bladder 

s c n ge the ureteric orifices are located at the respective lateral angles 
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bladder is empt\ and 3 5 to 5 cm apart when it Is filled The ureteral orifices 
\'ar> greatlj in form the> ma> be slit like o\ti1 punctate or hidden beneath an 
o\-erhanging fold of mucosa (See (Thap 6) The orifice Is usuall> located on a 
slight ele\Tition termed the ureteral papilla Behind this inlerurctenc ligament 
or ndge (Merclcr bar) there is a shallow depression termed the retrotngonal 
fossa or ‘ bas fond bj the French writers 

The \esical onficc forms the apex of the triangle or trigone and has a slight 
ele\Tition knoum as Licutaud s moila nhich is continuous with a similar ridge on 
the posterior surface of the prostatic urethra and ends in the \crumontanum 
A contnbution of much clinical Importance ns to the trigonal muscle has 
recently been made bj \oung and W esson The\ ha\'e found that Its contractions 
pull open the \’csical orifice during the act of micturition and al«o that when 
there is an obstruction at this orifice, the trigonal mu<cle h>pertrophics and the 
intenireteric ndge forms the ontenor 
wall of a pouch, so that there Is residual 
urine in the retrotrlgonal fos^ just as 
in cases of prostatic hjpertrophs We 
vnll take this up later in the chapter on 
Vesical Neck Obstructions 

(c) The musculature of the vesi 
cal onfice The terra neck of the 
bladder Is eraploj-ed to designate the 
region around the vesical orifice There is 
no distinct neck, although the bladder 
becomes narrower at this region. Here the 
division of the detrusor muscle into la> 
ers IS more marked From each of the 
two layers just posterior and lateral to 
the vesical onfice is sent a strong band 
of muscle fibers which runs down and 
forward to the prostate to form a loop 
around the front of the urethra The 
bundle from the external (longitudinal) layer is thicker than that of the mtcmal 
(circular) These together form the Internal sphincter"’ which is not a circular 
muscle like the «^hincter ani but only forms an arch around two-thirds of the 
vesical orifice The external sphincter (Fig 42) Is a voluntarj muscle while the 
“internal sphincter ” being supplied by sympathetic and parasympathetic fibers, 
IS an Involuntary muscle 

Relations and Fixation op the Bladder 
Peritoneal Covering The bladder 15 covered by peritoneum which is 
loosely attached except over the vertex (Fig 37) where it is firmly adherent over 
an area the size oi a silver dollar This pentoneal covering 13 reflected along the 
aides of the bladder to the floor of the pelvis and extends along the posterior 
wan In the male as far caudally as the upper end of the seminal vesicles and 
vasa deferentla, forming here the rectovesical pouch Only m children does this 
fold extend down to the prostate. In the female, this peritoneal fold is reflected 



Fia 42 — Dbcrmounatlc irpTCTCDtallon of 
locadoDS of Jntpmal lod cTteni*! ipMncten, 
Note bow Utter Bjrrouodi membranom 
urethra- Thb mujt be kept in mind la perincttl 
profUtertom) 
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onlv the first and second) paravertebral lumbar sympathetic ganglia (B of Fig 
45)* on each side The presacral nerve lies retroperitoneally in front of the fifth 
lumbar vertebral body After receiving the above two sets of fibers, it divides 
into the two h}'pogastric nerves which pass through the hypogastric gang la 
(C of Fig 45) to reach the bladder Relatively small bundles join the hypo- 
gastric ganglion, on each side, from the second and third sacral ganglions of 
the lateral sjanpathetic chains 

2 The Pelvic or Parasympathetic Pathway These fibers arise from t e 
anterior primary divisions of the second, third and fourth sacral nerves These 
ner\es (E of Fig 45) termed pelvic (Langley) or nervi engentes (Eckhardt) 

also pass through the hj^iogastric ganglia (C of Fig 45) 

The ultimate nerves to the bladder consist of eight to ten branches which 
lea\e the anterior border of each hjTJOgastnc ganglion The two sets of fibers, 
1 e , from the s\ mpathetic and paras>mipathetic pathways, are not separable after 
they ha\e lelt the ht^iogastric ganglia 

x\s stated abo\e, the nen^e supply of the posterior urethra is of somatic 
origin The nerves, termed pudic, arise (F of Fig 45) from the second, third and 
fourth sacral segments of the spinal cord and supply both afferent and efferent 
fibers to the posterior urethra 

The mode of action of the muscles supplied by the nerves of the bladder 
and posterior urethra will be considered in the section of Physiology of Micturi- 
tion, in the next chapter 


THE URETHRA 

Divisions From the anatomic standpoint, the urethra is divided into a 
prostatic, a membranous and a penile portion Clinically we employ the terms 
anterior and posterior urethra The latter includes the prostatic and membranous 
portions, while the anterior includes the rest The anterior (superficial or in- 
ferior) lajer of the triangular ligament thus separates these two portions 

Length and caliber of the various portions of the male urethra (Fig 46) 
In order to conform with our methods of examination of the caliber, etc of the 
urethra we will begin with the anterior portion 

Anterior (Pendulous, Penile, Spongy) Urethra This has an average 
length of 14 cm (5 S in ) 


CALIBER OF VARIOUS PORTIONS OF URETHRA 


1 At the meatus (external) 

2 At the fossa na\uculans 

3 ^Middle of penile portion 
4- At the bulb 

5 \t membranous portion 

6 Prostatic portion 


admits 21 to 28 F Sound 
30 to 33 F 
27 to 30 F ” 

33 to 36 F ’’ 

27 F 
45 F 


Posterior Urethra, (a) hlembranous portion, average length 15 to 2 5 
cm (b) Prostatic portion, average length 2 to 3 cm 

Curve of the urethra The tuethra describes two curves (a) a posterior 
vMth its concavut}^ directed upward and forward (anteriorly) and (b) an anterior 
curve directed downward and backward The first is a permanent curv'C but 
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the «ccond changes when the penis Is raised ns during the passage of an instni 
menl* ■<> that the antenor and posterior curves become continuous. 

Speaal characteristics of different portions of the urethra The prostatic 
portion This extends from the internal urethral onfice to the posterior lajer 
of the triangular ligament It penetrates the prostate from its base to its 
apex On its floor is an eleiation, the urethrai crest with the verumontnnum 
(colliculus seminalis) at its middle Into the seru open the utricle (remnants 
of fuoon of niDllerian ducts) and the ejaculator> ducts In the depressions on 
each side of the urethral crest arc the openings of the prostatic glands (Fig 
47) At the apex of the prostate, the urethra is enarded by bundles of striped 
muscle. 


Fig, <6 



Fb. 46 — SafrftUl section of hnnun orcthra ibowtec vmihtioni to cftUber of It» threo prindp*! 
portlom. The ficurei Indlcite the cillber of lound which the rwpectlv'e poctlooj, wGl pcnalt the 
PM«MX of 

Fio. 4? — View of veni monUnum (■fler Pipin) ihowlnc Ioc*tkiii of utricle In niM Une ind 
relatioQ to U of the e^aailitcrry doct oriBoe* lyini •loox the utenl Rirface* of the vero la the 
gutter or groove on either ikfe of th* veru «re the openiop of the proeUUc duct. 

The Membranoui Portion (Fig 48) This is the moat filed and least 
dilatable portion of the urethra. It pierce* both layers of the triangular ligament 
extending from the apex of the prostate to the bulb being surrounded throughout 
Its length by the fibers of the compressor urethrae 

The membranous urethra is usually devoid of glands. Infections arising 
from this portion of the urethra are prevented from passing antenorl> because 
of the attachment of Colics fasds to the triangular ligament (Fig 48) hence 
extravasation of urine and similar perl urethral infections are led backwards 

Thae curve* an of fmporunce to remember in relation to tho« to whkh tnetaffle urethral 
InatnUDcnta (tenad*, catheter*, ctej mutt conform. 
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by the triangular ligament to its rectal edge and thus to the ischiorectal fossae 
ivhere they usually appear when they come to the surface 

The Spongy (Penile, Pendulous, Cavernous) Portion This presents at 
its beginning, a fusiform dilatation known as the bulb (often referred to as the 
bulbous portion) It narrows abruptly where it passes into the membranous 
urethra and is about 2 cm long The walls of the bulb are relatively thin and 
the lumen being wider than elsewhere in the anterior urethra, care must be 
exercised lest a metallic instrument impinge too firmly against the walls and 
give rise to a false passage (See Chapter V on Minor Technic) The ducts of 
CoM^ier’s glands (vihich he between the layers of the triangular ligament) 
open into the bulb {.See Fig 9 ) 

In the lemainder of the spongy or anterior urethra, one finds two structures 

of much clinical interest These are the 
glands of Littre and the lacunae or 
crypts of Morgagni The latter are found 
chiefly along the upper wall and are 
really only tubular depressions which 
often receive glands The glands of Lit- 
tre embrace tw'O groups, those wuthm the 
mucous membrane and those within the 
submucous tissue The former are more 
numerous and more widely distributed 
The submucous occur most frequently 
on the upper wall of the anterior urethra 

Pelvic and Perineal Fasciae and 
Muscles 

We will only consider those which 
are of urologic interest As Wesson has 
pointed out, the urologist employs sur- 
gical terms (Denonvillier’s fascia, recto- 
urethrahs muscle, Buck’s fascia and 
Colles’ fascia) to designate convemently 
certain anatomic landmarks which to the anatomist are not definite structures 
(Figs 48, 49, SS and 59 ) 

The pelvic fascia^® is attached to the iliopectmeal line (Fig 59) and after 
covering the upper portion of the obturator internus muscle, divides at the 
“white line” (a thickening of the fascia) into three layers 

(a) The obturator fascia— covering the rest of the obturator internus 

(b) The anal fascia— a covering for the under surface of the levator am 
muscle 

(c) The rectovesical fascia^® which covers the upper surface of the levator 
am muscle 

The Pelvic Diaphragm The floor of the pelvis is formed by two muscles 
which constitute an almost complete partition, the pelvic diaphragm The larger 
and more anterior is the levator am, a portion of those fibers pass downwards 
to reach the sides of the rectum Between these fibers and those of the corre- 
sponding portion of the muscle of the opposite side is a space occupied m the 



Fig 48 — Diagrammatic representation of 
extravasation of urine areas in rupture (from 
trauma or as complication of stricture) of 
urethra The extension in front of the tri- 
angular ligament is shown in the form of 
interlacing lines forming squares while that 
behind the triangular ligament is shown m 
straight lines (see text) (Modified after Wes- 
son ) 


Piersol and many German anatomists apply the term pelvic fascia to this structure 
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male bj the lower part of the prostate, and in the female, by the base of the 
bladder and lower part of the vagina 

The Perineal Muscle*.** Those of urologic interest are the following 

(a) The transrtrsus perinaei superficlalls muscles A band of fibers which 
anse from the medical surface of each ischial tuberosltj and are inserted into 
the central tendon of the perineum (Fig 49) 

(b) The ischiocas-emosus (erector penis) muscles which arise from the 
base of the tuberosltj of the ischium enclosing the base of the crus penis as 
in a sheath Thej compress the corpus catemosum and thus assist In producing 
or maintaining erection of the penis 



Fu 49— The fuperfld*! mtiKW of the male perirc u ro (After Plmol ) 

(c) The bulboc:a\*emo5us m the male arises from the central tendon of the 
perineum then surrounds the bulbous portion of the urethra and ends In the 
inferior la>'er of the triangular ligament It compresses the bulb and corpus 
spongiosum and so expels any fluid In the urethra 

(d) The tnmsversQs perinaei profundus muscle This lies in the postenor 
part of the deep perineal interspace and assists m fixing the central tendon 
of the perineum 

(e) The compressor urethrae (external sphincter) This arises from the 
inner siu-face of the inferior ramus of the pubis and surrounds (Fig 42) the 
membranous urethra acting to constrict Its lumen 

The Penneal Fasciae The urogenital trigone (tngonum urogemtale) 
usually called the triangular ligament of the perineum is formed by the deep 
fascia of the perineum and is composed of two layers the superior or proximd 
and infenor or distal It fills the space between the rami of the pubes and a 
part of those of the ischla Between the two layers there is a space in which 
arc to be found the membranous urethra, the glands of Cowper the pubic vessels 
and nerves and antenorly the subpubic or arcuate ligament The dorsal vein 
of the penis passes between this and the fused antenor borders (transverse 
pelvic ligament) of the triangular ligament Above the triangular ligament 
fuses with the fasda covering the prostate laterally it fuses with the fascia 
covering the levator ani, behind, with fascia of DenonvOliers and to the postenor 

*"Thc topoffriphy of the male perineom will be wnridered In connection with the perine*! 
profUtectomy 
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border of the distal layer is attached Colles’ fascia (deeper layer of the super- 
ficial perineal) 

The pelvic fasciae as well as the triangular ligament are of much chmcal 
interest in connection with urinary extravasation as Wesson has shown 

The Superficial Perineal Fascia (Fig 48) This is composed of two layers, 
the more superficial is really the panniculus adiposus of the skin The deeper 
layer was first described by Colles^^ and bears his name This is attached at 
the sides to the rami of the pubes and ischia and in front becomes continuous 
with the dartos of the scrotum and on either side of this with the corresponding 
layer of the anterior abdominal wall Behind it unites with the posterior border 
of the external (inferior) triangular ligament (Fig 48) and then passes over 
into the superficial fascia of the gluteal region By the union of this Colles’ 
fascia (deep layer of superficial fascia) with the triangular ligament behind 



Mode of ending of the ampulla of the vas deferens in the neck of the seminal vesicle 
o e how the ejaculatory duct is a direct continuation of the seminal vesicles (After Toldt ) 

(Fig 48), a space is formed, termed the superficial or anterior perineal which 
IS only open anteriorly where it communicates with the superficial and deep 
layers of the abdominal fasciae This space contains the bulb and spongy por- 
tions of the urethra so that urinary extravasation arising from these portions 
will first invade the perineum and scrotum and later the anterior abdominal 
wall, rarely involving the thighs Extension down the penis is opposed by the 
close application of Colles’ fascia to the deeper fasciae of the penis proper, at 
its root, so that the fluid can only extend up into the abdomen 

Denonvilher’s fascia is the term applied by urologists to the sheath be- 
tween the prostate and rectum It has two layers, of which the anterior covering 
the prostate is the thicker At the apex of the prostate the fascia is continuous 

^Wmsou, Miley B Jour AM A , 81, 2024, Dec IS, 1923 
o es A Treatise on Surgical Anatomy, Dublin, 1811 
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expanded portion of the corpus spongiosum and is hollowed out (Fig 52) to 
receive the pointed ends of the corpora cavernosa It is conical m shape, and 
shows a prolectlng edge the corona, behind which there is a groove the sulcus 
In the latter is inserted a piangular fold the frenulum. The glans is covered in 
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In addition to being penetrated in a curved manner the prostatic urethra 
it also IS traversed by the ejaculatory'- ducts (one on each side of the midline) 
from their point of origin to their termination m the veru montanum It has 
the form of a chestnut, its base being in intimate relation to the vesical neck 
Its apex or distal portion is directed almost vertical!)'- downwards, mark- 
ing the point of division between the prostatic and membranous portions of the 
urethra and rests against the superior (proximal or upper) layer of the uro- 
genital diaphragm (triangular ligament) 

The urethra (prostatic) penetrates the prostate from the middle of the 
base to a point just proximal to the apex forming a curve with its concavity 
directed anteriorly The result is that the greater portion of the prostate lies 
behind and lateral to the urethra 



Fic 56 Distribution of arteries uithm the prostate gland (Courtesr of Dr R H Flocks) 


Thp t ^ ^ ^ ° prostate develop in five groups in the embryo (Lowsley) 

r 1 ^ length and complexity until they make up most 

T ^ ^ posterior, anterior and median groups develop but little 

wbirb^ ^ prostate, there are two groups of rudimentary glands 

ttip ° clinical importance, the small group beneath the neck of 

the tricTn Albarrao, the subceixacal lobe, and the group beneath 

d^tino-ii ^ Home, the trigonal lobe Loeschke, Adrion and Jacoby 

mucosa/^ rh of glands in the adult prostate (a) short and simple 

at the ^ principally on the lateral and anterior walls of the urethra 

ter tVit *^°^tanum but are also found on the posterior wall near the sphinc- 

Dostenni- fi and more branched glands running in an antero- 

which he urethra (c) Prostatic glands proper 

^^hlch he external to the mucosal and submucosal 

the inner qhK ^JT^’^^Fophied median lobe was derived from 

edo-e of the central or periurethral glands, located at the posterior 

ica orifice Motz and Penneau later showed that the majority 
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of prosfatic b>-p«trophie 3 “ arise from these mucosal or suburethral glands, al 
though some maj begin in the prostatlc glands proper 

Eitcepl oi-er its base, apes, and lower anterior surface, the prostate is en 
dosed by a fibrous capsule which is most dense where the prostate Is In contact 
with the rectum This portion of the capsule la termed the rectoiesical septum 
or fasaa of Denonsilllers (Fig 48) which also cowrs the posterior surfaces 
of the ampullae of the spermatic ducts and the seminal sesides with which 
the prostate is in dose relation This fasen is of much Importance in connec 
non with operations on these structures. 

On rectal examination (see Chapter 5) one can palpate the two lateral lobes 
with a median groove between them The two e/aculatorj ducts run almost par 



Fio 57 — CroM »«lion of normal adult proatate (after ToWt) to »hoa how dneta of prostatk 
adnl radiate from tnrthra 

oUel tlirough the prostate to open anterolateral to the utnde (Fig 57) In the 
majority of cases (McCarthy) 

Smee the membranous urethra is short and usually devoid of glands Infec 
tlon commonly takes the form of prostatitis or of prostatic abscess Such in 
fections after penetrating the capsule are usually led backward b> the tri 
angular ligament to its rectal edge and thus to the Ischiorectal fossae where 
they come to the surface In an upward direction, infection extends to the 
pre- and perivesical spaces and to the cellular tissue around the rectum 

Vascular Supply The prostate is supplied by branches of the inferior 
vesical middle hemorrhoidal and Internal pudic artenea. Of these the first 
named Is the most important passmg along the upper surface of the gland 
as the prostatic artery The distnbution of the artenes within the gland has 
been recently studied by R. H Flocks (Jour Urol 1937 37 524) He found 
that there are two groups of arteries within the prostate— on extemai capsular 
group which shows little change with age and with the occurrence of hyper 
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plasia, and an internal group, the urethral group, which enlarges significantly 
with age and very markedly with hyperplasia This urethral group is very 
important in the consideration of transurethral prostatic resection and local 
repair following this operation for two reasons (1) its anatomical arrangement 
—the urethral group of arteries penetrates at the prostato-vesical junction and 
then turns distally in a course more or less parallel to the urethral surface, 
and (2) its ultimate destination— this group of arteries forms the main source 
of blood supply to the hypertrophied portion of the prostate 


Fig 58 
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ivin prostate The principal mode of drainage is towards the iliac nodes 

‘"‘•‘^'■nal ihac vessels and towards the sacrum A less frequent direction is towards 
ttie ‘nguinal nodes, as shown by arrow along anterior wall of bladder 

j' section of male pelvis (after Coming) to show relations of the pelvic 
lasciae to bladder and prostate (See text ) 


The veins form a network within the capsule, which, after receiving the 
deep dorsal veins of the penis and communicating with trunks from the bladder, 
seminal vesicles and rectum, is continued as the vesicoprostatic plexus (Fig 43) 
which is tributary to the internal iliac veins 

Lymphatics These follow three routes (Fig 58) (a) along the seminal 

uct (vas) to the iliac lymph nodes, (b) to the hypogastric nodes and (c) to 

e anterior aspect of the sacrum and from here to the lowermost lumbar 
nodes 

Nerves These are chiefly sympathetic fibers derived from the hypogastric 


THE SCROTUM 

, scrotum is a wide loose bag, formed by the external skin and encloses 

e es 1 C es, epididymes, spermatic cords and sheaths Its integument is con- 
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hmous abo\e with that ot the penis and behind with the perineum, laterally 
with the thigh. It Is thin, of dark color wrinkled and possesses many sebaceous 
and sweat glands. In the subcutaneous tissues is the dartos muscle a network 
of smooth muscle fibers This is connected above with the fascia ot the penis 
and below with the penneum The scrotum has a median raphe and Its fnsaa forms 
a septum in the midline separating the scrotal sacs. 

THb TLSTES 

The testes art two flattened owM bodies contained mitb/n the scrotal sac. 
The testis presents on Its con\cx surface a bluish white appearance and its 
long axis is directed slightly upward and forward There Is an upper and 
lower pole (Fig 60) and an interior and posterior surface 



Fid 60 — A AnterD-latertl vicir of right tcftlcle alter enveloping membnuie* been nU and 

turned afkle B Aotrro-EDedlao view of »amc (Pleriol ) 

The ttinica vaginalis derived from an invagination of the peritoneum over 
the organ in its descent covers the entire testicle and also epididymis except 
the head and tail 

Tunica Propria. The intimate covering of the testicle is the tunica propna 
or visceral layer of the tunica vaginalis. There Is a space between the visceral 
and parietal layer produced by the descent of the testicle in which it has some 
mobility and is lubncated by the secretion of the endothelium of the tunica 
The tumca albuginea, (Fig 61) a tough membrane of connective tissue 
completely ensheaths the substance of testicle and is directly beneath the tunica 
vagmahs at its posterior margin it is thickened and extends here into the sub- 
stance of the testicle This is the mediastiniun testis Below this tunica is a 
network of blood vessels often termed the tunica vasculosa, 

Septuli Testis Radiating from the corpus of Highmore or mediasunum 
testis and dipping into the testicle are bands of connective tissue termed the 
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septuli testis which divide the parenchyma of the testicles into lobules (Fig 61) 
and also unite with the peripheral tunica albuginea, so that each lobule con- 
tains two or more seminiferous tubules 

The seminiferous tubule is a tortuous almost microscopic structure, has 
a blind end and unites with the other tubules in the lobule to form the tubuli 
recti directed toward the mediastinum of the testicle The tubuli all empty into 
an intertwining, interconnecting network of tubules at this point, the rete testis 



Fic 61 Section across formalin-hardened scrotum, showing lower end of spermatic cords and 

testes in section (Piersol ) 

Cells 

The microscopic anatomy of the testicle presents three distinct structures 
t at are of importance The interstitial cells of Leydig are located in the loose 
connective tissue between the tubules and are by many still considered the 
source 0 the internal secretion, although recent observations tend to disprove 

or polygonal in shape with distinct cell boundaries 
Ihe sustentacular or supporting cells, or cells of Sertoli, are located in the 
men m^brane of the seminiferous tubule and extend forward toward 
cylindrical in shape, have an ovoid nucleus and have fat 
r p e s m their protoplasm Their function is still disputed— they may produce 
the internal secretion j j t' 

anH o- seminiferous tubule is the source of spermatogenesis 

various Stages in the development of the spermatozoon The 
Ihe basement membrane are the first stage in 

which nrp spermatozoa These later develop into spermatocytes 

divide intn spermatogonia The spermatocytes, by cell division, 

generative cpIi''' Each spermatid develops into a spermatozoon The 

number of ch ^ ^ somatic cells, do not undergo karyokinesis, so that the 

malocyle The Tdeu^s ialledthe'’'™'* V°°" 

to Droduce thp n.? i pronucleus and unites with that of the ovum 

Ihe male ) “ <5“ ^>=0 chapter on sterd.ty m 

The mature spermatozoon has a head, neck and tail The nucleus 


IS in 


the 
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head and the head penetrates the ovum m fertilisation The neck and tail then 
disappear 

Bu)od and Lymphatic Supply 

The chief blood supply of the testicle is the internal spermatic artery, a 
branch of the aorta which enters the mediastinum testis and there subdivides 
in ranufying branches supplying the enUre parenchyma of the testis A branch 
13 given off before it enters the t«Ude to the epididymis The artery accom 


Fio. 62 ^ 



Fm. 62 — DiBCCtion of tcstldle after tubatci ha\'e been filled with qtdckiilver testis been 
Mponted into tbe component Iob\ilei. (PfertoL) 

Foj. 63 — Lymphatics of testli. Tbe drainage b along tbe apennalk lympbatica towards tbe 
nodes lying at tbe Uforcatlon of the aorta a^ In an upward direction lowarda those of tbe 
Dpper abdomJoa] reghm. 

panying the vas deferens supplies the body and tail of the epididymis and 
also to some extent the testicle. Tbe external spermatic artery a branch of 
the deep epigastric, enters the lower pole of the testicle The veins accompany 
the arteries in the testicle and epididymis and form a plexus in the spermatic 
cord called the pampiniform plexus- 

The lymphatics draining the testis follow the spermatic cord and enter 
the lumbar nodes (Fig 63 ) The l>’mphatics of the epididjTnls and lower 
portion of the \'a5 deferens drain into the external Iliac and Ingmnal nodes. 
The ner\‘es suppl>ing the testicle and ep!did>TnIs accompanj the artery and 
arc den\ed from the norlic and «peniialic plexus of the sjTnpathetic ner\*es. 

From birth to the cleNenth j-cir the testicle is 1 6 cm, long but it grows 
rapid!) from the 12th to the 16th >ear that it becomes 3J cm long and 
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2 6 cm wide In adults, the average length is 4 to S S cm and 2 6 to 3 S cm 
wide 


THE EPIDIDYMIS 

The epididymis (Fig 62) as it lies on the posterior surface of the testicle is 
somewhat crescentic in shape and about 5 cm long It is closely invested by the 
tunica vaginalis except at the head and tail The bodj'^ of the epididymis is 
attached to the testicle somewhat loosely by an infolding of the tunica, forming 
here a depression called the digital fossa The tail of the epidid 3 ^mis and the 
lowei pole of the testis is attached to the loose tissues of the scrotum by the 
gubernaculum lestis which fixes the testis in place The gubernaculum is a fold 
of peritoneum which gradually descends downward with descent of the testicle 
ind m n lie an important factor in this descent The vasa efferentia, 12 to IS 
in mimuei emanating from the rete testis and derived from the wolffian body, 
are thin tubules lined bj'’ ciliated epithelium, each about 1 cm long continuing 
and uniting at the head of the epididymis At the head, each vas efferens with 
its capillarj forms a conus vasculosus, and all combined form the coni vascu- 
losi The com vasculosi all communicate and end in the single duct of the epi- 
didymis at the head 

The epididymis is a single tubule, verj'^ much coiled and twisted upon 
itself and is continued at the globus minor as the vas deferens The coils of 
the tubule are held firmly together by areolar connective tissue lying beneath 
the tunica vaginalis In this areolar connective tissue are contained some smooth 
muscle fibers which produce contractions of the tubule The muscle fiber in its 
sheath is most marked in the tail and is quite noticeable in the breeding season 
of lower vertebrates The tubule of the head and bodj^ does not have muscular 
fibers in its wall, the tail has some 

At the head of the epididymis, a number of coils of the tubule are grouped 
and banded together by the areolar connective tissue producing a compart- 
ment-hke formation The entire epididjmiis, except the tail, is, in fact, blocked 
off into a continuous compartment of coils directed toward the vas deferens 
At the tail, however, this compartment formation ceases, the coils becoming 
separated from each other although still held firmly together by the areolar 
tissue 

The tubule itself, if unwound, would measure about 20 feet in length It 
IS about 4 mm in diameter, except at the tail, where it is much thicker, ap- 
proaching very closely the size of the vas The tail compares with the rest of 
the epididjTnis as does the large to the small intestine The junction between 
the lower part of the body and tail is quite irregular, the tubule here, as stated 
above, separating out as a single tubule and not a compartment of tubules as 
in the rest of the epididymis 

At the junction of the body and tail, the tubule makes a number of acute 
ang es upon itself and at this point the tubule becomes much larger and thicker 
^ ^ valve at this junction, similar to the ileo-cecal valve 
e epithelium of the epididymis tubule is not ciliated and has projecting 
lumen, from which its secretion escapes into the lumen 
a errant vas of Haller, a remnant of the wolffian body, sometimes 
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1 to 2 incb« long is usuallj present and is located near the Junction of the 
bodj and tail 

A superior aberrant vas is sometimes seen emanating from either the rele 
testis or head of the epididimiis 

The hydatid of ^^lorgagni or appendiT icstls (the non pedunculated hjdatjd) 
IS found in 90 per cent of testes and is quite constant It niryi^ from the groo%e 
between the globus major and the testicle and consists of v-ascular connectiw 
tissue with some canals lined wdth epithelium It is a remnant of the upper 
end of the mtillerian duct 

The appendix epididimus or pedunculated hj-datid is sometimes seen as a 
small pedunculated pear shaped mass and arises from the pinching off of one 
of the efferent ducts at the head of the epididjTnls where it Is located 

The paradldiTnis or organ of Giraldea lies as an oblong bod> in the lower 
most end of the spermatic cord in front of the \essel5 at the mediastinum 
testis. It consists of groups of microscopic vesicles and tubules which are partl> 
the remains of the posterior part of the wolffion body 

THE VAS DEFERENS 

The vas deferens is the duct in the genital tract analogous to the ureter 
m the urinary tract coaveidog the sperm to the seminal vesicle (which m 
turn IS analogous to the urinary bladder) from the epididymis. The \as defer 
ens Is a continuation of the epididymis beginning at the globus minor of the 
epididymis and terminating in the neck of the seminal vesicle forming a large 
part of the seminal duct. By the seminal duct is meant the epididvmis \tis 
deferens seminal vesicle and ejaculatory duct The urethra although also a part 
of the seminal duct, la not usuallv Included 

The vas is 20 to 24 Inches In length and has a winding course which is 
altered with the raov’ements of the testicle and the filling and emptviog of the 
bladder and also by the elasticity and redundance of its structure Beginning 
at the epididymis, it is quite tortuous and after one or two inches upward 
this tortuosity ceases and the duct is smooth and even throughout until the 
ampulla is reached The first loch or two of the vas is not as thick as the rest 
the tubule gradually increasing in thickness in this portion 

Diviiiona. In its course U is divided Into 1 mtravagmal portion within 
the tunica vaginalis 2 the scrotal vas within the scrotum to the exteraaJ 
abdominal ring 3 the inguinal portion, between the external and internal in 
gulnal nng 4 the pclvnc vas— all of the vas beyond the internal inguinal ring 
up to the ampulla, and 5 the ampulla. Clinically the vas is divided mto the 
scrotal and pelvic vas the latter being all the vas back of the mtcrual ingumal 
ring and the former all In front this portion being readilv accessible in the 
groin and scrotum 

1 Thx Imtravaoinal Portion This Is the first part of the vas within the 
tunica vaginalis and is 2 3 inches long It has no sheath. 

2 The Sckotal Vas This Is the porUon of the vas deferens which can 
be felt in the scrotum and up to the inguinal ring and Is 5 7 inches long It 
IS covered by a sheath This portion forms part of the spermatic cord and near 
the inguinal region is called the funicular porUon 
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3 An inguinal portion from the external to the internal abdominal ring 
IS about inches long and the rest constitutes the pelvic vas Up to this 
point, the vas has followed along the posterior border of the testicle to form 
part of the spermatic cord and ascends the inguinal canal Beyond the internal 
inguinal ring, it leaves the spermatic cord and from here on, follows a winding 
irregular course 

4 The Pelvic Vas At the internal ring, the vas curves around the outer 
side of the internal epigastric artery and vein and makes a sharp bend at this 
point It crosses the external iliac artery and descends into the pelvis at the 
side of the bladder, crossing in front of the ureter, then passing inward and 
downward to form the ampulla In its development from the genital ridge, the 
testicles and its ducts he in front of the kidney and its ducts, thus explaining 
the crossing of the vas anteriorly, over the ureter (See Fig 36 ) 

5 The Ampulla This dilated spindle-hke enlargement of the vas is about 
^ inches long Whereas, except in the first inch or two, the wall of the 
vas IS even and smooth throughout, the ampulla presents a series of puck- 
ering and diverticula in its wall throughout its length It enters the neck of the 
seminal vesicle obliquely (Fig 50) and at this point, the neck of the vesicle 
and the ampulla are surrounded by a sphincter 


The Sheath of the Vas Deferens Beginning at the ampulla, to a certain 
extent as a continuation of the sheath of the seminal vesicle and ampulla, the 
sheath covers the vas in its entire length until it dips into the tunica vaginalis 
The sheath of the vas covering the pelvic portion is quite firmly attached to 
it, that covering the scrotal portion, is a loose covering Except in a small 
percentage of cases, the sheath of the pelvic and scrotal vas is not continuous 
At the internal inguinal ring, where the spermatic cord forms a loose band 
of connective tissue between the pelvic and scrotal sheath, surrounding it, a 
space intervenes This is called Bogros space It is at this point that fumicuhtis 
develops, due to extension of infection along the sheath from the seminal vesicle 
Pelvic abscess in the male also points here quite often The scrotal vas slides 
in and out of its sheath so that it is really a tube within a tube As it dips into 
the tunica vaginalis, its sheath leaves it and spreads over the tunica 

The Spermatic Cord This begins at the internal inguinal ring, where the 
spermatic arteries and veins and the vas deferens enter the inguinal canal, and 
rom t s point on, constitute the spermatic cord It is covered by fibers from 
the intercolumnar, cremasteric and infundibuliform fasciae and the fibers of 
t e crernaster muscle he upon its sheath, accompanying it all the way The 
cor en s at the posterior margin of the testicle and also contains the pam- 
p ni orm p exus, lymphatics and nerves and the blood vessels accompanying 
a ^ ^ e point where the vas enters the testicle, the sheaths above men- 

lone , eave e cord and terminate by encircling and covering the parietal 
layer of the tunica vaginalis 6 u 


scrotum as a hard cord 

nn.tr.npH Ir!” . Spermatic cord It has a thick layer of 

cular fibt! T? "" "" toughness It contains no cir- 

whirh .. nnt M longitudinal folds has columnar epithelium 
m Its ^an ^ somewhat nodular and shows depressions 
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The blood eupply is from the deferential artery and vem, which gives off 
branches along its course This artery also acts as a splmt for the vas 

Lymphatics. The lymphatics of the vas are not continuous along the course 
of the vas Those accompanying the pelvic portion dram mto the inguinal and 
ffiac nodes and those accompanying the scrotal vas drain upward into the iliac 
and lumbar nodes Thus infection cannot travel from the seminal vesicles to 
the epididymis by way of the lymphaUcs, because of lack of conOnmty of 
the lymphatics of the vas 

The Seminal Vealcles The seminal vesicles are tm) lobulated membra 
nous pouches, into which the ampullae of the vasa deferentiae enter The vesicles 
He between the base of the bladder and the rectum, and above and behind 
the prostate The long ares of the vesicles run forward and downward at an 
angle of 3045 degrees from the median line and both vesicles converge to the 
median line to end in the ejaculatory ducts The ampulla enters the neck of 
the seminal vesicle (Fig 50 ) The ejaculatory duct is a continuation of the 
seminal vesicle and is not formed b> the JuncUon of the vas and seminal vesicle 
as stated in most text books. The ampulla runs for some distance alongside 
the seminal vesicle on its inner surface before entering it 

The anatomy of the vesides was not well understood until radiograms of 
these structures were made These structures are peculiar to man all lower 


animals having only solid glandular structures, miscalled seminal vesides but 
reall> seminal glands The veside acts as a reservoir for semen and is analogous 
to the urinary bladder Each veside consists of a single tube coiled upon itself 
and giving off irregular cecal diverticula the coils as wdl as the diverticula 
being connected b> fibrous tissue When uncoiled it is 4-5 inches long The 
average capaaty of the veside as shown fluoroscopically is 4-S cc. Each sac 
IS somewhat p>Tamidal in form the upper end being wider and lying in front 
of and dose to the ureter thus explaining ureteral stricture and ocdusion 
from seminal v'csicuhtis The tip of the upper third of the seminal veside is 


cov'ered b> pentoneum and on its posterior surface is separated from the rectum 
by the fasaa of Denonvilher The veside has a sheath which covers it, and 
also the lower end of the ampulla. The vesicle has a markedly irregular twisted 
channel as first shown b> Picker m his radiograms of post mortem specimens 
He divided them Into 1 Simple .tralght tubes 2 Thick twisted coils with or 
wu^ut diverticula 3 Thm tw.sted tubes with or without diverticula. 4 Straight 
or t^st^ mam chatmel with large bulbous direrticula. 5 Short main channk 

rdi“" 


The wall of the seminal raieJe couUms smooth ck. 

outer coat which is longitudinal nnU . ... jji ^ fiber, an inner and 

arc manj mulplocular caviUes lined with atrular fibers There 

is surrounded bj elasPc tissue fibers and is epithelium It 

nerves with ganglia around its penpherj synipathctic 

It has an abundant blood sunnK r 

tura the infenor hemorrhoidal 
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and inferior vesical branches of the internal iliac artery, the mam point of 
entry of these being in the upper and outer border of the vesicle The nerves 
are derived from the pelvic plexus and the lymphatics dram into those on the 
internal iliac vessels 

The vesicles remain small until puberty when they develop rapidly and 
assume their full size and function 

The Ejaculatory Ducts These are two in number and are the continua- 
tion and outlet ducts of the seminal vesicles Each duct is about three-fourths 
of an inch m length, runs forwards and downwards between the middle and 
posterior lobes of the prostate and along the side of the sinus pocularis to 
terminate in sht-like openings on each side, or on the lips of the utricle (Fig 
SO ) It IS a tortuous inelastic fixed duct with an epithelial lining and a fibrous 
coat It presents many anomalies in its opening into the posterior urethra 

It may be found on the floor of the utricle, this being merely a reversion 
to the type seen in lower vertebrates 

Cowper’s Glands These, also termed bulbourethral glands are two small 
lobulated yellowish bodies, about the size of a pea which he between the two 
layers of the triangular ligament Their ducts open into the bulbous portion 
of the urethra Each gland is composed of a number of lobules which open 
into a common excretory duct about one inch long 
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URINARY TRACT 
Kidne\ 

For many years, the kJdne> was considered to possess only purely excretory 
functions wWch consisted in removing water and salts in different concentra 
tious from the blood These substances, excreted in the unne would not be 
changed by the kidney none of the substances present m the unne were 
formed by the kidney itself Recent studies have shown that other non-excretory 
functions of the kidney are also of great importance hence we shall take the 
excretory and non-excretory functions separately 

I Execretory Functions of the Kidney 

Thi ci-assical tkcories of Bowman (1843) and of Ludwig (1844) have been 
discarded Both assumed that simple filtration look place in the glomerulus 
According to Bowman a true vital secretion also took place in the tubules, 
while according to Ludmg the diluted glomerular filtrate is concentrated during 
its passage through the tubules bv simple osmosis 

The iiODEHN theory of the function of the glomeruli and tubules is based 
on the investigations of Wearn and Richards Cushn> Starling and Vemey 
(Fig 64) 

It has been proven beyond a doubt that an ultrafiltrate of the blood plasma 
is formed In the glomeruli The glomerular filtrate contains all crystalloid sub- 
stances of the blood plasma m the same concentration in which they are present 
in the blood but the colloids e^iedally the proteins do not pass through the 
glomerular membrane 

In the tubules, a reabsorption of water and different substances takes place 
It can no longer be doubted that not only reabsorption but also excretion 
takes place m the tubules Dunng the passage through the tubules the original 
glomerular filtrate is changed into the definite urine 

The height of the blood pressure in the loops of the glomerular capsule 
is of pnmar> importance in the simple physical filtration process which takes 

Thh faction on PhjiJolcrsj of tl>c kidney ta It appeared In previou* editlota, has been re 
vfted »Ith the aid of the artkle* by Prof I Snapper (TIoIland) Brit Jour Urok 1937 9 1 on 
Pathokrglcal rh>iioIopT of the Fuortioia of tbc Udnej and by Dr L. Dambrin (France) on 
rh\-ii£ilocy of the umM of the kkine> Arch MaL dei Relm, 19J4 8, 261 
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place there The secretion of the kidney stops when the aortic pressure goes 
down to 50-60 mm Hg When the hydrostatic pressure in the glomerular 
loops (which varies from 27-32 mm Hg ) is equal or lower than the colloid 
osmotic pressure of the plasma, the secretion of urine ceases 

Richards and Barnwell (1927) have shown that glucose, chlorides and bi- 
carbonate are reabsorbed in the tubule 

Regulation Acid-base The kidney has an important function in the regu- 
lation of the acid-base equilibrium of the blood The healthy kidney often has 
to remove large quantities of acid, sometimes large quantities of alkalies from 
the blood (Gamble, 1922) Excretion of such alkali or acid might damage the 
kidney parenchyma This is prevented by remarkable protective mechanisms 
by which a considerable amount of acid or alkali can be excreted, while the 
reaction of the urine does not become too acid or too alkaline 

The base necessary to neutralize completely the chloride and sulphate ions 
m the urine is formed in the kidney, in the form of ammonia In a similar 
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way, the organism is protected against loss of too much acid during the excre- 
tion of bases in the urine Whereas the body forms ammonia to bind the acids 
of the urine, it disposes of large quantities of carbonic acid to neutralize the 
bases of the urine The amount of Free CO 2 of the urine is always equal to 
the free COo of the plasma The equilibrium of this free CO 2 m the urine with 
t e icarbonate present in the urine prevents pH of the urine rising above pH 8 

II Non-excretory Functions of the Kidney 

The kidney also has other functions than that of excretion of urine The 
tollowing syntheses and oxidations take place 

cocoll^^ Iniportant syntheses (hippnnc acid, phenacetunc acid, cinnamoylgly- 

(b) Oxidation of ketone bodies 

(c) Complete and incomplete B-oxidation of aromatic fatty acids to ben- 
zoic aci , phenylacetic acid and cinnamic acid 

( ) Formation of ammonia (probably from ammo acids) 

PHYSIOLOGY OF THE NERVES OF THE KIDNEY 

vasomotor innervation of the kidney is furnished by the sym- 
p nerves (see Chapter 2, Anatomy) Their stimulation is followed by 
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vasoconstriction and their section b> x-asodUatation The trunk of the vagus 
does not appear to act directly on the renal vasomotor InnervaUon Stimulation 
of the ccrvncal portion of this nerve Is followed b> cardiac Inhibition then b> 
bulbar ischemia and vasoconstriction of all of the vnv^ra including the kidne> 
The nerves play a part In renal secretion but there is no specific secretory 
nerve All of the secretory changes observ'ed following stimulation or section 
of the nerves can be explained bv variations of the intmrenal circulation 
The central nervous sj'stem has do direct action on renal secretion 
Unnary secretion is governed by Intrarenal nerve centers which are adequate 
to control all secretory phenomena It docs not appear probable that the 
penpheral nervvius sy'stcm should hav-c an important influence on the autonomic 
intrarenal nerv*e centers A kidney which has been denerv'aled or transplanted 
reacts to oil stimuli just as does a kidney with intact nerv-e supply 

Histological study has thus far according to Dambrin not furnished the 
proof of the existence of such autonomic centers 

The Principal Seniory Reflexes of the Kidney 

1 A renorenal reflex due to nerv'e anastomoses between the two kidneys 

2 A renovesical reflex due to nerve anastomoses betueen these two organa 

3 A renourcteral reflex, which explains the anuna dunng passage of a cal 
cuius or following ureteral cathclerlmtion 

Reflex Anuria or Oliguria. This is observed as the result of the blocking 
of the outlet of the renal pcUHs or ureter by a calculus resulting in partial or 
complete reflex inhibition of the secretory activity of the opposite kidney It 
15 also observed after ureteral catheteriiation In both of these the existence 
of a rerwrenal or a ureterorenal reflex action offers the best explanation 

Reflex polvuria is the result of emotional influences and is not infre 
quentiy observed in nervous Individuals dunng ureteral catheterization 

The kidney nerves do not appear to have an important trophic influence 
nor histological changes following denervation 

TUE URINE 

ilost of the waste products resulting from metabolism are excreted in the 
urine It is a clear yellow fluid its color varying with its concentration as 
does the specific gravity The latter varies normally from 1 016 to 1 024 (except 
with great fluid intake when It is less) and the reaction is add The average 
amount excreted dafly is about 1500 cc. The consUtuents of the unne are 
divided into the inorganic aad* and bases and the organic nitrogenous sub- 
stances. The Inorganic adds are the chlondcs sulphates and phosphates The 
bases are potassium sodium magnesia and calcium The chief organic sub- 
stances of the unne are urea, ammonia, creatinin and one add The rate of 
excretion of the organic nitrogenous substances Is an important index to the 
protein metabolism of the body and any deaded increase above the normal is 
an indication of disturbed metabolism or deranged renal function 

The Renal Pelvis 

Peristaltic waves imtlatlng m the callces carry the urine downward The 
pelvis IS a temporary re servoir, its emptying Ume v'arying from one and one- 

* Set Dambritt— Phyiloloty ol Ntrvt* ol Kidney Atdn. M«t Rrim 1034 S, Ml 
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half to four minutes, so that under normal conditions, urine is retained here 
but a short time Its capacity varies considerably, particularly vnth artificial 
distention as in pyelograph\’-, but normall)’- it does not hold more than 5-7 cc 
of unne The filling of the pelvis with urine stimulates the terminal ner\'e 
filaments and initiates a contraction of its musculature 

The Ureter 

The ureters carr}’’ the urine to the bladder by peristaltic waves, produced 
b}" the stimulation of their autonomic and sympathetic nerve fibers upon its 
musculature The tvo ureters do not expel urine simultaneously They are 
independent of each other and of the filling of the bladder 

Trattner (Jour Urol 1932, 28, 1) has been able, with the use of a hydro- 
phoragraph fvater wave recorder) to study normal ureteral peristalsis in a 
\ery accurate manner The longitudinal contractions shorten and narrow the 
ureter but do not obliterate the lumen The circular contractions momentanly 
obliterate the lumen m successive segments as the wave advances The longi- 
tudinal and circular contractions occur simultaneously but whereas the former 
quiclJ} imohes the entire ureter, the latter (circular contraction) can be seen 
courting successue segments Complete relaxation occurs as soon as the cir- 
cular contractions have terminated Both the longitudinal and circular contrac- 
tions usually begin at the upper end and proceed tow'ard the bladder, but 
exceptionally the reverse i e antipenstalis may'^ occur From a phy^siological and 
pharamocological point of view, the ureter is di\ided into an upper, a middle 
and a lower third These separate divisions or any'^ combination frequently’’ con- 
tract independently 

The normal variation in the rate or frequency of contraction is from one 
e\ery^ 2-3 minutes up to 5-6 contractions per minute 

The longitudinal or circular muscular coat may' be involved separately' or 

simultaneously in spasm This will be taken up later in Chapter 30 on Ureteral 
Stncture 

^ There are many' factors which influence ureteral penstalsis, such as age, 
sex, nutntion, blood flow and oxy'gen-carbon dioxide content of the blood, the 
p 0 t e unne, intra-abdominal (especially' pregnancy) and bladder pressure, 
in roduction of solutions or instruments (catheters, etc ), bacterial toxins and 
rugs Amongst the latter, those which increase peristalsis are nicotin, chohn 
acety c o in, morphine m high or moderate concentration, calcium and 
^ oride and dilute pituitary' extract Drugs which decrease or inhibit 
barbunrl^t ^ renalin, atropine, pilocarpine, papavenn hy'dro chloride and the 


iHE ±> LADDER 

accordin''''^to^t>iP^ a hollow organ which distends readily and vanes in size 

from the ureters M contains It receu es and retains the unne 

irom the ureters until the stimulus for mictuntion arises 

SIOLOGY OF inCTUPITIOM 

Madder, a 

constant fashion until a maintained m a remarkably 

derable quantity' of unne accumulates The point 
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at which the balance between the volume of the contents of the bladder and its 
pressure is disturbed \’anes somewhat wUh external conditions The Intravesical 
pressure is influenced b> ps>*chic sUmub (sounds and odors), bj the tempera 
ture of the air and b\ changes In posture and activdtj (standing erect cough 
mg laughing straining) all of which tnaj Increase the intravesical tension In 
the absence of such factors, the intrnv'e^cal tension begins to rise when the 
volume of the contained urine approximates 200-400 cc. when the tension 
reaches from 18 30 cm of water the indivndtial becomes conscious of a desire 
to unnate I\Tien this occurs one of two sequences ma> develop depending on 
whether or not It is convenient to urinate If It Is not the external sphincter is 
voluntarily contracted presumabH b\ stimulation of its center in the para 
central lobule of the cerebral cortex via association paths connecting it wth the 
sensory center Closure of the internal sphincter Is maintained b> its tone The 
desire may then disappear for a lime probably bj a conscious effort involving 
inhibitory impulses via the hjpogastne nerves 

The mechamsm is somewhat different when a normal desire to unnate 
exists and circumstance permit empt>nDg of the bladder Here the intravesical 
pressure being only from 18 30 cm of water is insufficient to bring about 
emptying of the bladder The precise manner In which the pressure is now 
elevated, that is detrusor contraction brought about, Is not clear according to 
Creevy* It was and is still widely held* that this is accomplished b> the motor 
center for mictuntion in the cerebral cortex It also seems that contraction may 
be brought about by a contraction of the abdominal muscles which in turn 
elevates the intrav-esical pressure suffiacntly to stimulate a local detrusor and 
trigonal contraction- Whether detrusion contraction can be brought about by 
direct influence of a cerebral center on unstnated muscle llhe the detrusor is 
doubtful hlost probably the detrusor contraction is effected by the nccumula 
tion of untie leakage being prevented by the tone of the sphincters The in 
creased intravesical pressure produces the “desire to void In the cerebral cor 
tfcal center and the latter relaxes the externa! sphincter wilfully The tngonal 
muscle* pulls open the internal sphincter and unne escapes. 

The bladder has flat transitional epithelium and no glandular structures 
thus prevenUng absorption of its contents into the lymphatics or blood Absorp- 
tion of bacteria or dyes from the bladder is very sight or almost nil The bladder 
IS resistant to primary infection so that a cystitis does not result merely from 
the deposit of bacteria m the bbddcr except when the bacteria are very 
virulent Congestion and retention are also necessary factors in the production 
of a cystlUs. Cystitis per se is uncommon It is usually secondary to infection 
from above or obstruction from below Except for the trigonal mucosa the 
bladder is never infected by gonococcus because it does not attach a mucous 
raembnine which is loosely attached as is that of the bladder 

In the urinary tract dyes and bacteria pass most readily into the drcula 
tion from the renal pelvis and posterior urethra next b frequency from the 
trigone The anterior urethra and ureters are still leas absorptive and the bladder 


In the re%-Woo of thU KcOoa for the pnmit ilQiS) edftfoo, Hr m Indebted to the trtldtt 
br Dr C D Cntvy Arch Neurol, lad Psych. 19J5 S4 111 Jour Drol. 1936 35 507 
Foetcr Kennedy Jour UroL 1936 36, 3S5 

lod V.aKB mtauln th»t U» hittnal ipltocte b puIW open by tht contraalon o/ 
Ine trisojuJ obucIc. 
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least of all The regenerative capacity of the bladder is very marked Rapid 
regeneration follows, after radical resection of a large portion of the bladder, 
whereas the kidney has practically no regenerative properties The ureter, like 
all epithelial lined ducts, will sometimes regenerate when injured or ligated, and 
the urethra has remarkable regenerative capacity as shown after prostatectomy 
and external urethrotomy 


The Urethra 

The posterior urethra has circular fibers which augment the action of the 
bladder sphincters Secretion in the posterior urethra if of appreciable amount, is 
forced into the bladder by the tonic contraction of the external sphincter, which is 
more powerful than the internal sphincter of the bladder The urethral mucosa is 
closeh aoposed w hen the urethra is collapsed , this close apposition maintains an 
e\en balance of pressure throughout the urethra, and thus helps to expel all the 
urine at the end of urination The urethra is also part of the seminal duct Vana- 
tions in 'trength and character of the urinary stream depend upon variations in 
expulsive force of the bladder, as well as obstructions at the vesical neck and 
obstructions or irregularities in the urethra The urethral meatus is narrow in 
relation to the caliber of the rest of the urethra, and thus helps to give added force 
to the urinarj’’ stream The male urethra is also a part of the seminal duct, and 
contains glandular structures which produce an alkaline secretion during erection 
and coitus 


THE GENITAL TRACT 

The Scrotum 

The scrotum of the human has a very important function in being thermo- 
regulatory ® 

The testicles lose their spermatogenic function within the abdomen because 
of the excessive heat, so that the intraabdominal undescended testis does not pro- 
duce spermatozoa In order that the testicles function properly, they must he 
within the scrotum, where the temperature is a few degrees lower than that of the 
a domen and where they are not under the influence of pressure One testicle 
usua ly hangs lower than the other in order to prevent injury or discomfort from 
t eir apposition Contraction and relaxation of the scrotum as the result of cold 
or eat, elevates and depresses the testicle as does also the contraction of the 
cremaster and the elasticity of the vas 

r regenerative capacity of the scrotum is remarkable Following gangrene 
withm^a^few^' testicles entirely exposed, complete regeneration will occur 

tv, scrotum near the thigh, and also that of the inner aspect of the 

thigh, produces a characteristic secretion 


The Testicles 

hv hormone has been isolated and standardized, and its effects studied 

’ other investigators The testis has two hormones, chief of 

Am J Phjsiol 77, 59,^*June^ testes and its beanng on problem of function of scrotum 
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which 15 nndrotln, the other is inhibin, which acts indirectly on the pltmtary gland 
Very little hormone is ever present at one time In the testis a far larger quantity 
can be found in the unne The male hormone found in urine, is however, slightly 
different from that found in the testis itself There fs a definite relaUonship between 
the pituitarj gland and the tesUs, both directly and indirectly controlling the 
accessory sex organs the prostate and seminal \'eslcles, Inhibin has been made use 
of clinically in the attempt to treat prosintic h>'pertrophy It is interesUng to note 
that in both the unne and blood more of the opposite sex hormone la found than 
of the same sex hormone. The Gonadotropic principles found m the unne consist 
of prolan-A which affects proliferation of the seminal tubules, and prolan B which 
acts to partly control secondary sex characteristics. The male hormone has been 
synthesized m large quantities from cholestrin (This subject will be considered 
further in the chapter on Stcrflltj ) 

The spermatogenlc function of the testicle is located in the seminiferous 
tubule The epithelium of the seminiferous tubule constantly produces spermato- 
gonia, which change into ^rmatocytes, then into spermatids and finally develop 
into spermatozoa The seminiferous tubules are probably the most sensitive struc 
tures of the body Production of spermatozoa Is diminished or ceases in acute 
infections and chronic disorders. Variations in the production of sperm occur often 
with only slight changes m the state of general health 

The tubuli recti and rete testis (Fig 62) do not produce the sperm They are 
only the passagewa>'s for the fully developed spermatozoa The rete testis Is a 
temporary reservoir like the pelvis of the kidney and In birds it is well developed 
The spermatozoa In the testicle are not motile 

The testicles have considerable immunity to systemic infection and also con 
siderable resistance against local infection Tuberculosis is practically never pn 
mary In the testicle itself and gonorrhea rarel> affects it 

The regenerative capacity when a part is resected is nil Unlike the pancreas 
in which blocking of the pancreatic duct causes cessation of the production of its 
external secretion, the testis continues to produce spennatozoa, although at a 
dummshed rate for many years after the epididymis has been blocked This 
permits for a successful end result following the various short circuiting operations 
recommended for the relief of obstructive sterility in the male even though the 
obstruction has been of many years duration, 

Vasa Effitppntta 

The ciliated epithehum of the vaaa efferentia wafts the sperm along the coni 
vasculosi (Fig 62) of the head of the epididymis where they pass Into the single 
epididymis tubule 


The EpmnjYxns 

(Fig 62 ) The epididymis has three distinct functions. It is a passageway for 
sperm, a secretory organ and it also excretes It is In fact an accessory sex gland. 
That this coded tube which is twenty feet long is not merely a passageway 
for the spermatozoon which is one five hundredth of an inch long and does not 
require this long passage is well shown by the fact that the secretion of the 
epididymis constitutes the bulk of the semen, Tlie epithelium of the epididymis 
secrete* a fluid whose function Is not entirely understood In a man with both 
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epididymes blocked, the quantity of semen is one-sixth or one-eighth of the normal, 
although the sperm constitutes only about one-tenth of the semen Its excretory 
function has been demonstrated by Belfield and Rolmck Dyes injected intra- 
venously into dogs, uniformly show the body of the epididymis colored The sperm 
heads of the spermatozoa lying in the body and some in the tail also take up the 
dye These observations have been recently confirmed by one of us 

The epididymis has no ciliated epithelium, the sperm being earned along by 
the secretory pressure and by the contraction of smooth muscle in the sheath 
covering the epididymis 

The secretion of the epididymis activates the sperm very little, for the sperma- 
tozoa are motile in only a small percentage of the cases, in the head of the epididy- 
mis and then only slightly, and there is no great motility m the tail 

The epididymis has the regenerative capacity of all epithelial lined ducts, for 
potency Is often restored after epididymotomy The tail of the epididymis, having 
smooth muscle in its wall, has powers of contraction When the sperm have gone 
beyond the body of the epididymis into the tail, they cannot be forced in a retro- 
grade direction, because of a peculiar tortuosity or valve-like arrangement between 
the body and tail Ihis probably explains the cases of erotic epididymitis The 
sperm accumulates in the tail of the epididymis, a far greater quantity being 
present here, than elsewhere in the epididymis 

For the purpose of analogy with the urinary' tract the body of the epididymis 
can be compared with the kidney and the tail with its pelvis — the body being a 
secretory and excretory organ and the tail, a reservoir for the sperm 


The Vas Deferens 

The thick longitudinal smooth muscle fibers in its wall contract upon stimula- 
tion, but the peristalsis is not the same as that of the ureter, due to the absence of 
circu ar fibers One sees a little wrinkling of the wall of the vas but no peristaltic 
waves, although the latter may be present during coitus The vas has considerable 
e asticity, particularly its scrotal portion and is quite redundant, and through this 
IS a e to accommodate itself to the movements of the testicle and the filling and 
bladder It has no ciliated epithelium, the sperm, which are only 

g 3 ^ moti e in the vas, being carried along by secretory pressure and the 
peristalsis of the vas ^ ^ f 

nprii3i!f ^cts as a splint in injuries of the vas, just as does the 

enitlipi j ^ tendon sheath The remarkable regenerative capacity of 

IS exemplified The vas regenerates and the potency 

demonstrated bTineof'^f^ resection of less than 1 inch as has been 

ture deferens (Fig 50) is physiologically a distinct struc- 

they are actively 'roPirhTe'”'' activates the sperm to a marked degree, for 

injected ampulla and vesicles but when 

enters vesicle first and only 

ment at the iLrtlon nf Pressure is employed The valve like arrange- 

with the oblique insertion ^f^P^ ^ ^^^k of the seminal vesicle, together 

into the urinary bladdor ampulla, is similar to the insertion of the ureter 

, thereby preventing fluid from passing beyond the seminal 
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vesicle just as urine is prevented from passing up the ureter from the bladder, 
except m cases of bladder reflux. 

No reverse penstalsis of the vas has been demonstrated. The vas can well be 
compared to the normal ureter in this respect 

Seminau Vesicces 

The seminal vesicles of the human are true reservoirs for semen and are 
analogous to the unnary bladder which is a reserv-olr for unne Fluid injected 
through the vas fills up the seminal vesicle before overflowing through the ejncula 
lor> duct. The spermatoroa enter the vesicle and remain there until e.Tpelled. 

The sphincters at the neck of the seminal vesicle and about the ampulla allow 
the seminal vesicles to retain their contents except when penstalsis of the vesicles 
occurs. The scrmnal vesicles do not, however, retain all their contents until ejacula 
tion occurs, but contract at intenuls e.Tpellmg their secretions The mechanism 
here Is similar to that of other hollow organs containing smooth muscle, invxjlun 
tary contractions occurring in a manner similar to that of the gall bladder 

Thus colored fluids injected mlo the vesicles ore found In small amounts dailj 
until they are entirely expelled The unne of most men contains a few spermatozoa 
at vanous times 

The contraction of the seminal vesicles may be due to the smooth muscle in 
Its wall or the vesicle may be considered as merely a bag slmibr to the gall bladder 
which distends and empties The contraction of the elevator am is (Fig 59), how 
ever also an important factor In expelling the contents of the vesicles 

The seminal vesicles of all lower animals except the anthropoid ape are 
glandular struaures having no communication with the vas and are merely secre 
tory as is the prostate and should be properl> termed glandulae seminales 

The seminal vesicles also produce a secretion which adds to the bulk of the 
semen This secretion activates the sperm markedly and contains a protein which 
gives a ring test to nitric add This Is however serum globulin and not serum 
albumin The vesides have no glandular structures to ward off infection and in 
infection of these structures the ampulla of the vas is equally involved 

Removal of the seminal vesides results In impotence 

The pleasurable sensation at the height of orgasm is due to the passage and 
squeezing of the semen through the ejaculatory ducts The ducts are tortuous, 
inelastic, fixed and allow but poor drainage for the vesides 

Thb Prostate Gland 

The prostate is the largest accessoiy sex organ and gives off an alkabne 
secretion which adds matcrlallj to the total bulk of the semen This secretion gives 
the peculiar odor to the semen and helps activate the sperm and prolongs their 
life It protects the sperm from the aad secretion of the vagina through the 
protective acUon of the prostatic plug which envelops the sperm ' The prostaUc 
secretion however is not necessary for activating the sperm which are already 
motile in the seminal veside 

It is also a muscular organ and reinforces the bladder neck and prostatic 
urethra. There Is no evidence that the prostate produces an internal secretion 

The trm ipenn U an i'bt)rrdatk)Q for ipenoatoixa 
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It IS easily infected m gonorrhea, hence an infection may persist here for a long 
time Its glandular structure, however, helps it to combat infection 

The Verumontanum 

Stimulation of the verumontanum produces peristalsis of the vas deferens and 
when this structure is irritated, erections will often result It becomes congested 
during erection and coitus This congestion and swelling during coitus is not, how- 
ever, the causative factor in preventing the semen from passing into the bladder 
upon ejaculation The spasm of the bladder sphincter and urethral muscle creates 
the barrier in the posterior urethra 


Glands 

Cowper’s Glands These structures produce a secretion which lubricates the 
urethia during erection and coitus, preparing the path for the semen by the mere 
ubncation and alkalinization of the urethral mucosa, which has been in contact 
wit 1 the acid urine Upon erection, this secretion, together with that of the urethral 
glands, often presents itself at the meatus 

Urethral Glands They also lubricate the urethra and add to the secretion 
cii ^ ^ Although freely and readily infected and often the seat of 

help to'^coinbarit glands protect the urethra against infection and 


‘Population, proper erection of which is necessary for 
thfsme™ III f , 7 (preputial) at the corona, which produce 

abundan^ysuppIiSmthTOrm^Thetla 

tation nf wtirr-L ^ ^ glans perns is a very sensitive structure, irri- 

"'‘"a” ■= “"Pewhat flattened 

ana siigiitly bent to accommodate the vagina 

the comora of Erection Erection is due to an active hyperemia of 

the STatorrr'"/";? spongmsum as the result of stimulation of 

IS some mterferencrwith cavernous bodies, there 

tion The stimnlnt; f cnous return flow which helps maintain the erec- 

lower sacral cord and ^ erection center m the spinal cord is in the 

It can also be stimi.l / d^”^^ the influence and control of the cerebral centers 
body or glans penis— thl 1 ^ J peripheral stimuli, such as irritation of the 
prostate and vesicles al^n ^ supplied with end nerves The congested 

secretion of the testicle ^ ^ the spinal erection center The internal 

crines of the adrenal l probably also the interrelated endo- 

distended bladder are nrnh ^i ^ pituitary Morning erections due to a 

to a large extent mereii ^ ^ oe to a congestion of the prostatic plexus and are 
The Mecha^m congestion 

that of erection and is in The center for ejaculation is separate from 

contraction of the unstnoed^^^^^ During ejaculation, aside from the 

also a clonic contraction of vesicles, prostate and urethra, there is 

perineal muscles (Fiv ‘ii'i o-cavernosus, ischio-cavernosus and all of the 

1 C give the expulsive force to this act It is evident 
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tkit complete coordination exists between the erection and cjaculatorj centers 
during the act of coitus and that at the proper time when the erection center is 
overloaded with stimuli, reflex stimuli are referred through a reflex arc to the 
ejaculatorj center produang the orgasm and ejaculation 

The Semen 

The •^mcn consists of the product of the secretion of the scminUcrous tubules 
—the «pennfltozoa together with the secretions of all the acce^ison sex glands and 
ducts and the urethral glands Under normal conditions In the \ Igorous male ha\ mg 
coitus at proper Interv'als the quantit\ of semen with each ejaculation a\*cragcs 
about 2 cc Onl> 10 per cent of this consists of ^rmatoroa which \ar> consider 
abl> in number depending on the quantit\ of ^men and the frequency of coitus 
The av’crage number of spermatoroa mih each ejaculation is 50 to 200 million 
The semen Is a thick stlckj substance ha\ing a peculiar wlor (sec nbo\ c) deriv cd 
from the prostate It becomes fluid \*er> rapidl) upon exposure to air It is alkaline 
and all of the secretions from the \*ariou5 structures making up the bulk of the 
semen are alkaline It contains nudeo-protcins globulins from the \cslclcs and nl«o 
muan leathin and cholestenn Prostatic crystals arc sometimes «ccn In large 
numbers and spermln crj'stals and spermine arc found m the residue WTiat the 
function of the latter may be has not been determined- 

The SrcRMATozoA 

Their motility and appearance, together with the presence of extraneous sub- 
stances such as pus and blood and excessive mucus are the indications of fertility 
They can be kept alive on a slide with (he air excluded for a period of 24 to 48 
hours. About 10 per cent are found normally to be non motile on the slide Only 
one spermatozoon Is necessary to fertilize the ovum The spermatozoon has a 
head, in which its nucleus rests a neck and a tail which latter Is about three times 
as long as the body and neck It derfxes its motility from the mo\ements of the 
talk The tail and neck disappear when It Impregnates the o\iim The spermatozoon 
IS about one five-hundredths of an inch long It Is more likely that dclcrmlrnmon 
of sex exists in the pnmary germ cell and is dependent upon the number of chromo- 
somes present Spermatogenesis does not begin until puberty and is not fully 
developed until a few years later In old age the number and quality of the sperm 
gradually diminishes although they may be found In men of 7S and 80 
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The beginner in urology is confronted with a large number of instruments, etc 
which are usually unfamiliar even though he has had a course in general surgery 
A working knowledge of the more commonly employed instruments is essent 
to the diagnosis and treatment of the various conditions which modern uro gy 
includes 


SCALES 

An often confusing problem is to become familiar with the 
to which the various catheters, etc , are numbered (calibrated) One still finds a e 
sounds and catheters marked with the American, English and Frenc num 
The majoiit> of urologists both abroad and m this country prefer, however, 
French systems of measurements There are two of these (a) the Charnere sea 
and (b) the Benique scale The former (Charnere) expresses its measurement m 
one-third of a millimeter diameters, thus No S (Fig 65) indicates a diame er 
12/3 mm Thus it is easy to determine the diameter by dividing the num er 
the instrument by three Many French makers of urologic instruments have re 
cently adopted the Benique or Pasteau scale instead of the older Charnere 
According to this Benique or Pasteau scale, the number on the catheter, ougie, 
etc IS double that of the same instrument in the Charnere, e g a No 10 uretera^ 
catheter on the Benique scale is the same as the No 5 on the Charnere 
advantage in using the Benique scale is that it is more flexible when one wis es 
use numbers which are halfway between two of the older Charnere ones, e g 
Beniqu6 sounds (Fig 77) are to be purchased in both half and full number sizes, 
e g a No 49 Benique sound would really be a No Charnere but No 49 is an 
easier number to work with, than the more cumbersome one of 24j4 Most uro o 
gists, however, employ the Charnere scale This scale is usually meant when re er 
ence is made to the French scale 

The American scale is rarely used at present even by our own mstrurnen 
makers It measuers in half millimeters to indicate its diameter Its num ers 
equal two-thirds of the French, e g 20 American equals 30 French (Charnere) etc 

The English scale is still employed by many London instrument makers, bu 
the French scale is very much used by English urologists especially m speaking 
of ureteral catheters, bougies, etc because nearly all of the latter are of Fren 
manufacture 

Many soft rubber urethral catheters still carry the English system of measure 
ment The following are those most employed in this country with the correspon 
ing French numbers 

‘ We art indebted to Mr George W Wallench of V Mueller and Co , Chicago, for valuable 
assistance in the preparation of this chapter 
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5 English equals No 8 French (Charriere) 
7 ‘ ' 12 * 

8 *14 " 


Ha\ing attempted to dear up this question of calibration of instruments, let 

us take them up in detail ^ a — =n ---v 

Abbrcviitions for Scales F behind g y N. * ^ ^ 

the number indicates the French Charriere 

scale The Bemqu6 newer s\’Stem of num - i(p 

benng is double the ordinary F The letters x \ S 9 ' 

Am indicate Amencan and E the English 

M’Stem of measurements \ — ^ w ci 

IjRETHRAL INSTRUMENTS ^ y K g O 

CATmrrERS S Q ^ 

A. Rubber catheters usually referred / N /"“N to 

to as Nelaton soft rubber The following 'l 

are most frequenll) used m the male (see \ ^ 

Fig 66 and Fig 67) ^ \ v y 

1 SoUD TIP Those with a solid tip jf ) [g J K * 

and one or more eyes (openings) In close '' ^ ^ 1 ^' 

proximity to the tip These are the most ' . — s. ' I 

commonly used of the soft, I e pure rubber i j 1 ^“ ?{ 

variety for cathetermng male patients V ^ 'I'jJjteit 

2 Hollow tip Those with a hollow ,j 

tip (Wishard catheters) with one or more \ 

eyes (openings) near the end- They are ^’er> §! ("l Il 2 ^ 

often used with a mandnn (Fig 70) for ^ 

cases c g of urethral stnetures in which the ^ 

ordinary solid upped catheter cannot be Jiji 

passed Ifv^lV i|i)v 

3 OpEffTNo AT ENO Thosc wlth OH l*llliifec^)(i||i '1 iI^|H|iI WumI 
opening at the end of the catheter and one \^\}f 

or more Just distal to it These are very use 

“thS“.:ii2g" hiadX“ 

4 An elbowed or coudS CATmrTEB. 

These have been manufactured recently of |^\. y ' vwi 

rubber, so that they can be entrusted to vjWjTW 
parents who are obliged to cathetenie Fm M-Ctbrtre ^ile. 

themselves because they can be sterilized 

by boUmg and are \'eiy useful In catheterizing cases of obstruction at the bladder 
neck due to prostatic adenoma, etc. 

5 OuvAKY TIPPED rubber catheters. These arc also a comparatively recent 
addition to our armamentarium and have the same advantages as the coud6 (or 

S« Qaipter 5 on mtoor ledinfc. 
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elbow) rubber catheters They can be used by patients with urethral strictures who 
have chronic urinary retention not relieved by operation, dilatation, etc because 
they can also be sterilized by boiling In addition they are convenient for office or 
hospital practice in catheterizing cases of urethral stricture or contractures and 
similar vesical neck obstructions 

Choice of sizes in rubber catheters For children and young adults (male 
and female) the smaller sizes, viz 8 to 12 F, i e 5 to 7 English For adults of both 




V MUELUffVCO. ' 


Fig 66 — Soft rubber (Nelaton) urethral catheter 



sexes, It IS also advisable to use small sizes, viz 12 F (7 English) or 14 F (8 Eng- 
lish) rather than a 16 F (9 English) 

B Rubber Catheters for Use in the Female One can, of course, employ 
any one of the first three catheters described above as designed for males, but we 




d.ffjpni representation of exterior, combined with sectional ^^el\s of the 

ainerent types of rubber urethral catheters 

R “ore lateral openings 

C hT which can be easily threaded over a mandrin 

at the tm^of inlying catheter in the male There is an opening 

‘ D ‘Kte'iS'uif “oudrur" 

E Same with olivary tip 

prefer a special, much shorter one for catheterization of the female bladder These 
or er ru er ones can be purchased either with the solid tip (Fig 68) or with an 
opening at the end We prefer the former For use as an “inlying” catheter in the 
^ ezzar ig 70) or a Malecot two or four wing (Fig 69) self-retaining 
mandnn (pfg ^71)”'' others It can be best introduced when stretched on a 





V MUEl-LER\citl=^-^ j^ssi 




— Oosed (to left) and open (to right) Soft rubber short catheters for use m females 

T^j. _1 .1 


o 3UU1L caLueLerb lor use in 

Glass frequently for females than formerly 

female blarld^^ b ° ^ entirely discarded as instruments for catheterizing the 

female bladder, bemuse of the danger of breaking them 

much more dii^fu Catheters These have the disadvantage of being 

by formalin (see Fi-°9oToVbv was only possible to do so either 

bimodide of mercury RLntlv T ^ 

turers to devisp aw n ^ effort is being made by some French manufac- 

The ™ advlr" ™ bo.lmg 

great advantage of these silkwoven catheters (and tie same Is true of 
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qrethnil bougies) is that thej possess greater flexibility than mefiil and yet more 
ngidity than rubber catheters 

The principai types of woeen sili. urethrai catheters^ are (Fig 71) 



1 Blunt Those with a biunt le cyilndncai Up 

7 OuVAas TIP Those with an oiivary Up These are eery useful, especially 
when of narrow caUber in passing through a stricture of the urethra 



Fm. 71 Stlk woven urethir] catlirtOT of cyBnditc, ollvniy coutW iDcl double coodi type* (from 
ibtne downward!) 

4 Double elbow Those with a double elbow or coud6 tip Also very useful 
for difficult cases of bladder neck obstruction 


^mhHtioQ of ill woven iflk urrthnl catbeter*. bougla, Mitd cvm ot nrtt^ citbrtcr* ihould 
^ at frequent Interval!, They ire n»de of wovoi dlk* cotton or Hwn and afterward! var 
, Aj the result of drv-Ine or of the neewary manlpulatiotii the vamljh wm crack in conrae 
mobture after whkh they deteriorm e rapidly The variout method! of 
aterClratlon abo favor dertmctlon and subseqnent cnckisg of the vanilah 
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Sizes As in the case of soft rubber catheters, the smaller sizes are preferable, 
e g for the average male adult, a size 16 to 18 F especially in the olivary and coude 

varieties of woven silk catheters i j u vu 

D Metal Urethral Catheters (Fig 72 ) These are employed when the 

rubber (soft) and woven silk varieties have not been successful m entering t e 
bladder Every urologist’s office or hospital service should possess three varieties 

of metal catheters viz » . . t 

1 Van buren curve Those with the Van Buren curve An assortment ot 

sizes should include those for use in children, eg 8 to 10 French (Charnere) to 
those for use in adults 

2 Benique curve Those with the Benique curve Very useful in catheteriz- 
mg cases of obstruction at the bladdei neck due to prostatic adenoma 

3 Typical elbow Those with a typical elbow or coude tip At times these 
will be found invaluable for catheterization of difficult cases 



Fig 72 — Metal urethral catheters of Van Buren curve, Beniqu6 curve and Coude curve types 

(from above downwards) 

Like rubber catheters, all of these metal catheters can be sterilized by boiling 
Sizes One should have a small size (8 F) metal catheter at hand for use in 
children For adults we also prefer the smaller sizes e g 12-14-16 F 

E Follow-Up Catheter At times, one encounters cases of urethral stric- 
ture with greatly distended bladders in which the various types of catheters pre- 
viously described, fail In some of these almost impermeable strictures, it will often 
be possible to introduce a filiform woven silk or whalebone filiform bougie through 
the narrow lumen and allow the urine to escape alongside of the bougie so as to 
empty the bladder gradually 

If it becomes desirable, however, to evacuate the bladder contents in larger 
amounts than is possible by the use of a filiform alone, the woven silk variety can 
be used in conjunction with a follow-up catheter to which it can be connected 
There are two types (Fig 73) of such follow-up catheters (a) a complete silk 
woven one (Phillips) and one (b) in which the catheter itself is metallic, but the 
filiform guide is of woven silk manufacture This latter variety termed a “LeFort 
follow-up catheter (Fig 73) is to be preferred because the metal portion can be 
easily sterilized i e by boiling One should have on hand at least six woven silk 
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filiform guides or bougies which can be screwed on to the catheter portion Ot the 
latter at least two siiea 14 and 16 F (Cbairiere) should be available 



Fio 73e-FQllQfl.up citheteTi. Uppw— *howi LeFort tj-pe mrtll ihaft and wo^n jJlk 
fiiifonn tip which i» screwed to »hjdL Lower— PhQllp* wtAxn iHlc foTkiwCp athrter Fililorm tip 
b coQlhiuatkiQ of ihift. 


UaETHnAL Bougies 

1 BuJbout boU|:ie* CFig 74), alkworm or meta) are used for exploration of 
the uiethra for a possible stricture Of the silk woven variety those with an olivary 
Op at one end and an acorn shaped tip at the other end (Top of Fig 74) are 



I 


Fio. — Bolbout bougfei. Top WohTn sDk. Middle. Curved Bottora- Straight taeUDlc. 

Tbe woven lOk ii most comnwolv nsplOTcd. 

preferable Olivary ended metal bougies (Fig 74) are not a* flexible as those of 
vroven ailt but are preferred by some urologists 

Sizes It is advisable to have an assortment from 8 to 25 F 
2 Whalebone Filiform Bougies, (Fig 75 ) These are invaluable in the 



Fio 7S— Fimonn (whtlebone) bougiet of taperim bayonet ipiral and itmlght type*. 


ramination of urethral strictures There are three forms (a) straight, (b) bayonet 
iJ* with a bayonet like end and (c) corkscrew i e those with a spiral end to pass 
through the tortuous channel of some strictures and (d) the long tapenng Banks 
bougie. 

3 Silkwoven Bougie* These vary m size from one just beyond that of 
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the whalebone filiform le about 2 French to large ones (size 26) As will be 
referred to in the chapter on Urethral Strictures, one seldom employs bougies 
above size 22 F (abbreviation for French Charnere scale) for purposes of dilata- 
tion There are two varieties (Fig 76) (a) those with tapering tip, and (b) those 
with olivary tip Both of these varieties of bougies are most often employed up to 
size 22 F as just explained One has little occasion today to use the silk woven 
bougies filled with lead In some cases of stricture one can enter the narrowed area 
of the urethra more easily with a bougie from size 20 to 26 F inclusive than with 
the same sized sound , hence it is well to have some at hand, as large as 26 F to 28 F 








woven bougies of tapering, olivary and filiform types Of the latter (Phillips 
nondetachaWe ti^ vaneties, one wth detachable (bottom illustration), and the other with 


4 Follow-up Bougies These are constructed on the same principle as the 
corresponding type of catheters and are very useful in beginning the treatment of 
strictures by gradual dilatation The filiform guide either is continuous or can be 
screwed on to the shaft of the “follow-up” portion 


Urethral Sounds 

1 Ordinary Metal Sounds (Fig 77 ) There are two principal types of 
ordinary curved sounds 


Buren Curve Those with a Van Buren curve 
( ) Benique Curve Those with a Benique curve 
(c) The Walther Sound (Fig 78) 


m iiamed is still preferred by a few urologists, but the Benique type 

g a ua y supplanting the other, for the reason that it more accurately follows 
ha<; np ^ e posterior urethra and is therefore easier to introduce after its tip 

drical 1 interior layer of the triangular ligament Some prefer a cylm- 

dncal tip, while others like a more tapering one 

79 ) TbpQP Metal Sounds with Filiform (woven silk) Guides (Fig 

tion TTip useful in the treatment of urethral stricture by gradual dilata- 

Dortion of tb ^ woven detachable guide can be passed through the narrowed 

the latter th i/^ bladder and then screwed to the sound proper, and 

Before a ° t^e guide through the strictured area into the bladder 

that the filiform sound is used, one must always be sure 

gtn e fits accurately and that it is in good condition, i e not too 
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old and bable to be broken dose to its base where it is fitted b> a screw end to the 
catheter bougie or sound * 



Fro. 77— Ortlhary urethral (meUl) ftouftdi Upper thowi Vtn Buren curve, the tip c»n be 
blunt or Uperlng Lower U of Bcniqoi type curve with « taperln* tip and abo one Into whkh a 
fiUfonn guide can be KTewL The ordinary Upering Up Bmlqut 1* commonl> lued 

The use of such follow up urethral instruments cannot be too warmly recora 
mended because much unnecessary trauma to the urethra is avTiidable through 
farrJllaxity with the principle upon which tbev are constructed 



Frc. ?fl— TValthef urethral aotmd, tapered toward the haocDe 


In man> of the French urological clinics all sounds now employed are of the 
follow up type with a Beniqu^ curve and a cylindrical tip 
3 Straight Urethral Sounds There are two varieties 



Fro. 79 — LeFort follow up lound. 


(a) Short straight sounps (Fig 80) for dilatation m men who have such a 
narrow external meatus that the passage of a sound cystoscope, etc. above size 

Both urethral and uretend tOh w^ntn catheters ahould haw a dry lumen (free from water) 
before befaig rterDlred by fonnaJdehyde vapor The latter ii prevented from penetrating Into every 
crevice when water coat* the Interior of t^ catheter The tumen may be dried by comprtMed air 
or by odng a formaldehyde itcrillrer lo made that the frrahly feoeratrf gas nnut ftrat pua throtmh 
the hrmen of the catheter 


80 STRUCTURE FUNCTION NON-OPERATIVE TECHNICS 

16-18 F, IS very painful These short urethral straight sounds are also very useful 
in dilatation of the external meatus and urethra, in women who have strictures at 
either of these points 

(b) Long straight sounds for dilating the anterior urethra alone especially 
when combined with massage, in the treatment of chronic anterior urethritis ^ 

URETERAL INSTRUMENTS 


We will only direct attention to ureteral catheters at this time because the 
various types of other ureteral instruments can be more satisfactorily taken up in 
connection with the special subjects of ureteral calculi, strictures, etc 


Ureteral Catheters 


These are much longer than the corresponding urethral instruments, usually 


about 65 centimeters They are all of the 
silk woven variety but differ m this re- 
spect, that in the so-called “plain” or 
nonopaque type, the silk is simply covered 
with plain varmsh, while in the other type, 
Fig 80 


Fig 81 




Fig 80 — Short steel sound for measurement or dilatation of external meatus in males and females 
Fig 81 — Ureteral catheter tips of the flute, cylindric and olivary varieties (from above downwards) 


called opaque (or x-ray or shadowgraph) catheters, there is m addition, a coating 
with some chemical, like barium, which is opaque to the x-ray 

Aside from this property of being capable of casting a shadow there is no 
difference between the plain and opaque types, except in regard to the question of 
expense The nonopaque are much less costly but are only utilizable when one does 
not wish to ascertain the relation of the ureter or kidney to a given shadow or study 
the course of the ureter , i e whether or not it is displaced by a tumor, etc The 
nonopaque t 3 qDe is very often employed in lavage of the renal pelvis The principal 
feature about ureteral catheters is as to (a) whether they are graduated or not into 
divisions of 1 cm each (Fig 81) and (b) as to the tips There are three principal 
forms (Fig 81) of the latter 

1 A WHISTLE TIP, 1 e an opening at the end and one near it on the side 

2 A CYLINDRICAL TIP, 1 0 closed at the end, but with one or more openings 
near it 

3 An olivary tip, i e a tapering tip with an opening lust behind the point 
of narrowing 

One ought to have an assortment of ureteral catheters in which all three of 
these forms of tips are represented The whistle or flute tip is most frequently used 
and should constitute the major portion of our stock, but at times when it is 

Sizes of sounds One should have an assortment of half sizes from 40 F (Benique) The 
majonU o manufacturers now have this assortment in a special container 



UnOIOGIC INSTRUMENTS 


81 


impossible to Insert a tip of this kind through a ureteral orifice or an> distance up 
the ureter itself one of the other forms of tips mil often be successful, cspedally 
the oliear} form 

In regard to sizes it is adnsable for ordinaiy ureteral catheteniatlon in chil 
dren to use 4 S-S F (Charnere) i e 9 or 10 F (Beniqui!) In adults ne seldom use 
a size larger than 5 F (Charnere) because a smaller size ci'stoscope (21 F Char 
nere) is preferable and one cannot use two catheters larger than No S F or 5\i 
(II Pasteau) if this sire of instrument is to be withdrawn and the catheters left 
in situ while the unne is being collected or radiographic exposures made 


Fio 82— OUre tJp torlfral boURit, iwn-prtdonird, made In i U FrencK. 

\\Tien or>e is accustomed to use larger cj'stoscopcs from 22 to 26 F size 
then 5^ F (11 Pasteau or Benjqui or 6 F (12 Benlqu6) are preferable 

For ureteral dilatation we prefer the oli\e tip ureteral bougie (Fig 82) m 
sizes from 6 to 14 French 


SvnmCES 

I Luer This has both a glass barrel and piston (Fig 83) and receivts its 
name from the French instrument maker who designed it The most commonI> 
employed sizes are those which bold 2, 5, 10 and 20 cc. respectively They can be 
purchased with a central or eccentric tip The latter have slight advantages when 
the syringe is used for intravenous Injections or for lo:al anesthesia We prefer 
this type of ‘all glass syTinge for office and hospital routine work, because they 
require less care than the older syringes with leather metal or similar plungers or 
pistons. Through the application of an adapter (Fig 84) the Luer synnge can be 
made interchangeable for cither needles which fit this type or the Record syringe 


Fro. SJ Fro. W 



2 Record Syringe This is an Ideal syringe for local and regional anesthesia 
work because the needle fits on the metal tip more accurately than is possible with 
the glass Up of the Luer syringes The most convenient size to use is 10 cc, (Fig 
85) The synnge is part metal and part glass and care must be exercised In the 
sterilitation of the syringe by boiling The cylinder or barrel must be separated 
from the metal piston or plunger and both placed in cold water which is gradually 
brought to the boiling point and remains so for ten minutes One must wait until 
both barrel and plunger ore cooled off before putting them together lest the 
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difference m coefficient of expansion and contraction of the glass and metal por- 
tions result in a cracking of the former 

We greatl}'^ prefer the Lundy (Fig 80) or metal tip Luer or similar types of 
S 3 Tringes to the Record, for sacral block (See Chapter 4) and paravertebral anes- 



Fio S5 — 10 cc Record £\nnge 


thesia There is a special advantage in using the baj’^onet method of locking the 
needles to the barrel of the s} ringe, because in the Record tj^e one cannot obtain 
as good a vater tight connection between needle and sjTinge tip 

^Iiich of the question of success or failure in such work depends upon the 
needles which one employ s, rather than the t^qje of syringe, and we are selecting 

needles of much finer caliber than earlier in our 
experience 

3 Rubber Bulb Glass Barrel Syringes These 
have practically supplanted the older piston sjTinges, 
both of the smaller size (with glass handled plungers 
and asbestos or similar packing) 

There are two chief forms 
(a) Those with a barrel holding from 50 to 120 cc 
and a narrow tip (Fig 87) which can be easily inserted 
into the expanded distal end of a urethral catheter 
regulating the compression of the rubber bulb, the 
barrel can be as slowly or rapidl}'^ emptied as was the 
case with the older piston sjTinges They can be easily 
sterilized bj'^ boiling and are less likel}'’ to get out of 
order than was the case with the piston type We 
prefer this bulb s\Tinge for bladder irrigation because 
as will be shown later, an injection of one to three 
ounces at a time accomplishes as much as allowing 
the bladder to fill from an irrigator and is far less 

s3-nnge! ^uth opm'ru!^ u, majority of cases of C 3 ^stitis 

faahtate of handling (b) The second t 3 pe of bulb S 3 Tinge differs onty 

on thumb” ring* for ™d(htio^a'l r^spect to its tip We prefer one with a blunt rubber 
w'h^^re uire^ which can be slipped over the tip, to 

^ ^ URc with the conical glass end This form of bulb 

fnr tVi T. S3Tinge is ideal for anterior urethral injections as well 

pntirp fonic posterior urethritis, in which one desires to irrigate the 

lumen TVipcp ° ^ ^ urethral canal, -mthout introducing an instrument into the 

natipnfq fnr a Smaller Size, sa 3 r 15 to 30 cc , can be safely entrusted to 

patients for anterior instillations in acute urethritis 
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iRSiGAToes (Percolators) 

These are employed for irelgation of the anterior urethra (Fig 90), for filling 
of the bladder In cystoscopy and other purposes. One should be selected which 



Fia 87 — Large tbe (120 cc.) tsqato lyringt 



Fic 88 — Rubber bufb gtan barrel fyiinffe wHh rwaovable rubber tJp 


Fio. W Fia 00 



Fja 89 — Valenllne brigitor with \trloua urethral Up*. 

90— Formalin rtcrilirrr for cyitoaropci, aOk woven catbctm and bougie*. 

has a capacity of 1000 cc. and In which the glass percolator is graduated and can 
be easllj lowered or raUed 
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Formalin Sterilizers and Cabinets 

For those iirologic instruments which cannot be sterilized by boiling, one of 
the two follownng methods remains Silk wmven urethral catheters, bougies, fili- 
form guides, etc , as w^ell as urethroscopes and cystoscopes can be placed on the 
shelves of cabinets which are constructed so that the instruments are surrounded 
by formaldehyde gas These cabinets are ideal m many respects but such instru- 
ments require tw^enty-four hours for sterilization (Fig 90 ) 

To shorten this to a period of two hours many of the larger French clinics 
now use special sterilizers in which tlie formalin crj'stals are more rapidly evapo- 
rated with the aid of heat supplied by an electric bulb The size of these quicker 
acting formalin sterilizers depends upon the length of the instruments and the 
wmrk of the clinic Although the time element has been overcome by these special 
sterilizers, the same obiection remains, viz , that the silk woven instruments 
covered as thej are by varnish, soon become rough In our w ork we now employ 
a 1-5000 solution of biniodide of mercurj^ for both silk woven instruments and for 
cj'stoscopes After use, both are w^ashed thoroughly with soap and water and before 
using again are immersed for ten minutes in this solution w'hich has the additional 
advantage of not corroding metal The tendency at present is to improve the 
manufacture of woven silk urethral instruments so that they can be sterilized by 
boiling w^hich many of us are already doing today wnth ureteral catheters and 
bougies An effort is also being made to construct cystoscopes w^hich can be steri- 
lized by boiling 



CHAPTER 5 


OIFICE lECHXIC 


■DTJTIJn: OTTICX HAiHSATlO^ 

EXmSAI, 

tXAlOJCATlOS or THE CEXITAUA 
TiKEHO THE liC-Aa 
nmJtXAL 

UCTAL EIAltraATlCCf 

TAUAnos or tot rtosTATt 
PALTAnojr or 8 IA£E<al vehclei 
IlIabsaoe or tot pkottate 


uaesacz or TOT coKTEim or tot 
SEAICCA l. VEJ1CLE» 

JI^^SSACZ or COWPEt S OIAKD* 
BUIAXITAL PAUATJOX or TOT \T3ICIE5 
TIEATAICXT 

fAMAOT or A sown 
PAMACE or A CATOTTn 

I-^fTlIiATIOW IRlllUTIO'f AJ«D mjECnO-X 


ROUTINE OFFICE EXAiFTKATION 


The routine office examination (except for contraindications in acute gonor 
rhea and analogous inflammatory and suppurative conditions m the urethra 
prostate and vesicles and bladder) is as follows 

1 Examination of the external genitalia 

2 Examination of smear 

3 Two glass test 

4 Prostatlc and vesicle massage Passage of remaining unne etc. into third 
glass, 

5 Examination of secretions of prostate and vesicles 

6 Passage of diagnostic and ordinary bougies and metal sounds for determiji 
ing stnetures and infiltrations 

7 Urethroscopy 

External Exahination 

Examination of the Genitalia, In a tontine examinatiDn, the contents of 
the scrotum should be palpated (Fig 91) Presence of an induration at the tail 
of the epididymis Indicates an old epldidvnus Cysts at the head of the epididymis 
that would otherwise be overlooked can often be felt The infiltration of the urethra 
can be noted In acute gonorrhea by the pipestem hardness of the urethra and 
chronic Infiltrations can often be felt (Fig 92) Palpation maj reveal an infiltrated 
dorsal lymph cord (Fig 54) and adenopathies Lesions over a phimosis and 
discharge therefrom can also be observed The appearance of the meatus whether 
edematous, red, bps everted or discolored is of considerable Importance, 

Taking of Smear If the discharge is profuse do not take the first drop 
This often contains degenerated leukoodes and only a few organisms The 
discharge which has dried about the meatus should be cleaned off and the glnng 
penis should be washed The patient should if possible retain his urme for two 
hours before a smear is taken Do not take the smear If the patient has not uri 
nated since his last injection the antiseptic stfll remaining will destroy the 
organisms in the discharge In taking a smear ev'ert the lips of the meatus and 
with thumb and forefinger of the other hand (Fig 93) milk out the discharge 
from the first one or two inches of the urethra I\lth a platinum loop or a cotton 
applicator the pus Is picked up (Fig 93) and deposited on a sUde The smear 
ia now spread out with another slide to make it thin, A thick smear is often 
of very little or no value 
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In the female, a smear is taken from the cervix and urethra (Fig 93) 
With a speculum in place, the vaginal and cervical secretions are first cleaned 
out, then with an applicator, some secretion is removed from the cervix and 
spread on a slide In taking a smear from the female urethra, the urethra is 



tntniinoi Differential diagnosis by palpation of h\drocele of tunica \aginalis from reducible 

one can grasp above (see illustration) upper end of tumor while 
a tne swelling continues into inguinal canal so that its upper border cannot be grasped 

massaged forward with the index finger of the left hand, expressing the pus 
m Skene s ducts and a smear is taken as from the cervix If there is no discharge 
at the meatus in the male upon inspection, expression of the first inch or two 




yji csuuiiu vaiLcr x'itpin; lOr areas oi jiiumauw** 

(periurethral folliculitis, etc ) 

navicul^is^^^ often show it, for pus usually accumulates in the fossa 

at urethra is often necessary to bring out the discharge 

ns e left hand is placed on the dorsum of the penis at the pubis 
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and the nght is back of the scrotopenneal junction. The urethra is now milked 
forward for a distance and then the hands move further up milking the pendulous 
urethra One will often be surprised to find enough discharge at least for a 



Fio. Wj— T h« nhistriUon on the left ihowi bow to Uk* * WDe»r from the urethr* in tbe mtia, 
while that on the right thowt aame method to the female 


smear Wth a sound m the urethra, massaging over it (Fig 100) will usually 
brmg out a fair amount of discharge from the crypts and glands for examination 


Fio. W Fic 9S 



Pic W— I>or«l poritlon for pilptUon of projUte temlial \-eiIcIe» lad Intcrveikular ire* (Pipto) 
(Comptre wHh FI«i. 95 ind 96 ) 

Fia 95.^-One of the poriUom t»«J for nipatlon of proiUte, ve*Jck*, fatervesicukr artt and 
EfUatitc ol proiUte (Piptn) (Compare with Flgi, 94 and 96 ) 

Fio. 96-0» of the pojitkm* ujed for rccUl prip«Uon of prosUte, Iirtcrveriniiir are* tnd aemlnal 
\-aIcIea. (Compare with FI*t, 94 and 95 ) 

Internal Examination 

Rectal EMmSnatlon. Digital esploratron (Figs. 94 95 and 96) within 
tbe rectum is an important and ver, raluable routine procedure Rectal e«uni 
nation In the male Is equally as important as vaginal examination In the female. 
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The diagnosis is often made here, for pathology in the prostate and vesicles is 
frequently the cause of sacral and lumbar pain Pam in the lower abdomen and 
inguinal regions is often due to infections of the prostate and vesicles and these 
should be searched for Ever}'’ routine examination for genital or urinary dis- 
turbance in the male, requires a rectal examination also Backache in the male 
IS an indication for rectal examination 

Palpation o£ the Prostate With experience, after having examined a 
few cases, the climcian is better able to determine what he feels The prostate 
usually IS found about one-half or three-fourths of an inch above the anus 
Normally it is rounded, even and smooth and the two lateral lobes and groove 
can be distinctly felt There are great variations in size and to a certain extent, 
in consistency Irregularities can be noted, involvement of one or more lobes, 
difference m the relative size and consistency of these lobes (whether congested) 
and the presence of fluctuation of an abscess can be noted The enlargement 
of a prostatic hipertrophy, the stony hardness of cancer of the prostate and 
prostatic calculi can aU be felt 


Fig 97 


Fig 98 




97 I^agrammatic representation of how massage of prostate acts (Papm ) 
Fig 98 —Method of palpation of Cowper’s glands (Papm ) 


94-07 Patient for Examination of Prostate and Vesicles (Figs 

fnr fh f positions can be employed The most satisfactory 

ThP ^ clinician facmg the patient 

nnnrl!!^t^^ hand should be employed Some patients react 

^ of the prostate (Fig 97) and vesicles, some may even suffer 

Treat ^ ^ aferal position the danger of falling off the table is not very 

be diffinilt^t patient on the side, even with knees bent up it may 

seminal vesic^e^^^^^^ massage the left lobe of the prostate and the left 

o\er patient leaning over a table or stoopmg 

A third ? ^^sfactoiyr but is also qmte difficult for the patient 
this position the knee-chest position on a table With the patient in 

than in any other f mserted higher up 

the nrnctafo n * f “^tion, for not only is it necessary to examine and massage 
the prostate, but also the sermnal vesicles 
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In massaging and examining individuals with large buttocks, insertion of 
the Eager high up into the rectum Is often difficult, but is usually accomplished 
with the patient in knee-chest position The various metal instruments for inser 
tion high up into the rectum to aid massage of the vesicles and for diagnosis are 
of no value and ma> be harmful Palpation with the finger is the only certain 
way of establishing any findings 

Palpation, of the Seminal Vcaiclea, These are not palpable normally m 
most individuals. In some, the \’cslcle5 are quite distended and atonic and can 
be felL In others who have not had coitus for some time they can also be felt 
and In men sufienng with acute gonorrhea this is often the case and should 
not be mistaken for pathology The vesicles He at on angle of 3CM5 d egrees 
(Fig 37) above each lobe of the prostate and the finger must be in^rteJ abow 
the prostate for their examination Many phy'sidans and urologists nev’er insert 
the finger above the prostate. The seminal %'esicles arc more important than the 
prostate from the standpoint of gonorrheal Infection They should alway's be 
examined Thickening and induration due to penvesIcuHtis can easily be deter 
mined The ampulla of the vas can often be felt if thickened Occasionally the 
thickened and Infiltrated tuberculous ureter can be felt per rectum Infiltration 
at the bladder neck tngonc, and pelvic cellulitis can be determined and some- 
times even a pelvic abscess can be found 

Massage of the Prostate Beginning with the upper pole, with a rotary 
motion and not too much pressure the prostatic lobe on eadb side is massaged 
downwards toward the median line (Fig 97 ) Massage of both prostate and 
vesicles should take about thirty seconds more time is not desirable Following 
fairly active massage a drop usually appears at the meatus to be used for micro- 
scopic examination of the secrelioo. Massage of the prostate and vesicles Is 
part of the routine three glass test The patient unnates in two glasses more 
In the first and retains some urine In the bladder and then urinates after the 
massage. The first glass shows the pus from the anterior urethra the second, that 
from the posterior urethra or further back and the third, the prostatic and vesicle 
secretions. Some urologists fill up the bladder with a mild antiseptic preliminary 
to massage In order to make the prostate, seminal vesicles and bladder neck 
more prominent for examination and massage but this Is not nece»ary 

Massage of the Contents of the Seminal Vesicles. Massage of both the 
prostate and seminal vesicles causes a slight amount of pain normally Marked 
pain over the seminal vesicle is indicative of pathology For stripping the seminal 
vesicles, the finger is carried high up at an angle above the prostate and presses 
downward and forward toward the median Une on each side Very often the 
expressed material is found at the meatus, where enough for a slide can be 
obtained. 

The mine In the third glass following prostatic massage shows a peculiar 
hazy opdescent or mUky appearance that is characteristic Casts or shreds 
from the seminal vesicles are long and thin being moulded during passage through 
the ejaculatory ducts. Evidence of pus can in most cases be determined by gross 
examination of the sedimenL 

Massage of Cowper s Glands (Fig 98 ) With the patient lying on his 
bach, the finger Is Inserted into the rectum and in front of the prostate and 
massaged forward with the left hand pressing on the perineum on each side 
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Bimanual Palpation of the Vesicles In thin people with somewhat 
relaxed abdominal muscles the left hand is placed above the pubis, with the right 
index finger in the rectum, the patient being in knee-chest position Very often 
both hand and finger come together with the vesicle in between 

TREATMENT 
Passage of a Sound 

Palpation of the urethra over a sound (Fig 92) This gives valuable 
information, often more reliable than the urethroscope Periurethral infiltration 
can readily be felt Bands of scar tissue or stricture in the pendulous urethra 
can easily be noted Massage of the urethra over a sound in cases of periurethritis 
or periurethral abscess will often be followed by opening and drainage into the 
urethra 

Passage of a Sound In instrumentation within the urethra and bladder, 
gentleness is of the utmost importance Traumatism with subsequent bleeding 


Fig 99 Fig 100 



ay ^^use painful and bloody urination for hours or days following, a chill 

tPGrinr fTn ^ vesiculitis be stirred up and an epididymitis follow The 

t ^ mucosa results in a scar, adding a superimposed traumatic 

stricture to a gonorrheal stricture b p p 

nnf hp caliber less than No 18 French, metal instruments should 

Uanapr of f ^ those who are very proficient and with large experience 

a narrow ^ rough the urethral mucosa and making false passages with 

of narrow instrument (Fig 77) are to be considered For strictures 

IS a metal qV filiforms, (Fig 75) which are more flexible than 

sistance, somrpressure mtl h" ^ encountering re- 
but thP nrpcc, ^ ^ applied in attempting to get by the stricture, 

caliber in«;tr forceful and if there is definite resistance, a smaller 

caliber instrument should be used 

It is well to examine the meatus to determine the size of sound that can 
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be inserted. Some meati are quite narrow and meatotomy* is necessary before 
sounds of large caliber can be Introduced. The nr-erage urethra (Fig 46) should 
permit the passage of a No 24 F sound In small men, this sue may be too 
large Most male urethrae permit No 27 29 F sounds to be passed and many 
much larger sixes. 

Aside from the meatus, the other points where difficulties may arise in 
passing a sound are the membranous urethra and the bladder sphincter The 
instrument must often be guided m the membranous urethra (Fig 102) with 
the hand on the penneum or pressure downward on the handle of the instrument, 
to permit passage through the tnangular ligament Spasm of the external sphincter 
(Fig 42) may prevent the introduction of the instrument into the bladder This 
IS usually readily overcome Sometimes continuous pressure or allowing the 
spasm to subside for a few seconds, is 
suffkaent In rare cases the sphincter 
spasm 13 very difficult to overcome and the 
sphincters may relax only under general 
or caudal anesthesia. We have usually 
found that when either a sound or cysto- 
copc presents difficulty m passage the 
wisest thing to do Is to insert a finger in 
the rectum as a guide This Is the greatest 
aid m preventing trauma when passage of 
the Instrument is found difficult for any 

, Fia 101 — Tbf *ouDd eocoufltws resbt 

The important points are to teep the toce in \ht bolbcm portion ot tbo urtthn 
instrument in the median line and to allow ” ^ Wangniar 

it to enter b> Its own weight rather than 

by force If the opierator is nght handed he should stand on the left side of the 
patient (Fig 94) with his back toward the patients bead. The peius lias been 
cleansed and the lips of the meatus (Fig 95) are everted with the left hand The 
prepuce should always be retracted back of the glans A lubneant is applied on 
the sound and also to the meatus An even better method of lubricating the urethra 
is to inject the urethra first with a lubricant, and then pn'=w the instrument 
Technic, The following technic is to be recommended in passing a sound 
The penis is pulled up and the tip of the sound inserted with the handle in the 
median Ime (Fig 100) The sound is now kept parallel with the body and pushed 
down gently still parallel with the body On entenng the membranous urethra 
the instrument takes a turn following the curve of the urethra and the sound 
follows this curve (Figs. 102 and 104) with gentle pressure on the handle 
After the sonnd Is at nght angles to the body one can change hands and depress 
It somewhat to make a slight obtuse angle At this angle the tip of the instrument 
is in the bladder 

Do not rotate the sonnd to determine whether it Is fn the bladder and do 
not depress the sound or push it inwards Both are unnecessary and traumatize 
the bladder mucosa. The sound should be well lubricated during its passage 
Instrumentation is contraindicated in the presence of an acute inflammatory 
process in the urethra or m the presence of gorrococa In the discharge An im 

See Chapter 48 Opentloni oa Ptnh and TJirthi* 
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perative indication such as acute urinary retention outweighs these contrain- 
dications In certain cases of chronic localized folliculitis with gonoccoci present, 
a sound may sometimes be passed into the first few inches of the anterior urethra 
Fig 102 and the latter massaged over it 



Fig 102 — Sagittal section to show position of a sound with a Beniqu6 cun^e during second 
step of passage (Fig 101) Note resistance encountered by tip of sound at bulbomembranous 
junction (anterior layer of triangular ligament) 

Fig 103 Third step of passage of sound, etc While pressure is made in a downward direc- 
V penis to relai its suspensory ligament (Fig 51) the tip of the sound is 

steadily but gently advanced while the handle is being depressed so as to follow the curve of the 
posterior urethra (Fig 104) 

ing the location of the instrument in place and the steps in its advancement to 
the bladder 


Passage of a Catheter 


Catheters^ are of three types, rubber, woven silk and metal The last named 
IS employed in the same manner as a sound The rubber catheter should be 
well lubricated and should not be too soft The rubber catheter is inserted by 
a ^ degree of pressure, with the penis pulled up , a technic such as is 
u^ in passing a sound is neither desirable or necessary (The Tiemann catheter, 
w ic IS a fairly stiff rubber catheter having a double coude curve, is rapidly 
replacing the Mercier woven silk catheter because it can be boiled, and can also 

e e t in place as a retention catheter The woven silk catheter cannot be used 
as a retention catheter ) 

111 catheters (often termed “hard rubber catheters”) are partic- 

T prostatic hypertrophy Some are shaped like a sound® and others 

tntir ^ ^ bougie Although the latter are valuable for the tortuous pros- 

e stnctured urethra, the ideal form is the Mercier catheter® with 


;Sce Chapter 4. Urologic Instruments 
See Chapter 4, Urologic Instruments 
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either one or two bendj or elbows near the tip (called coud6 or bl-coudi) The 
particular value ol the Jleraer catheter is that it hugs the roof of the urethra. 



Fw IW— SigttUl KcUon to ibow the curve of the poiterior nrethr» which U raoU iccurttelj' 
followeti b> ft Benkrui »ouod The Instrument hftft now entered the bladder 

upon which the priwtate encroaches ver> lltUe or not at aU It can be inserted 
with little difficulty m neaclj all cases of acute retention due to prostatic hyper 



^Fkl 105— How to ilti tbe passage of the ftoiiod, metal catheter or cystoftcope either br 
pressQie upwirds over the perinnrm or by Inswting the flnter Into tbe rectum (see Dhutration) 
•0 as to ftdde tbe Instrument through tbe membramus and prostatlc portions of the urethra. 

trophy Avoid the use of the Van Buren or Beniqu6 curve metal catheters in 
acute retention or at any other time In prostatics,* The urethra is tortuous, 

As ft last resort ooe an use * metil catheter with a ctrudi curve (Fig 72 ) 
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the metal catheter dips into the posterior wall of the urethra upon which the pros- 
tate IS encroaching, making its passage prac- 



Fig 106 — ^Technic for retention of 
inlying catheter in the male Note how 
safety pm passes through loops of ad- 
hesive plaster and catheter just distal 
to external meatus 


tically impossible and causing considerable 
trauma The soft rubber catheter bends too 
readily and is usually of no help unless 
threaded over a mandrin (Fig 110) In acute 
and subacute retention due to stricture, the 
patient will often urinate alongside a filiform 
Following the passage of a filiform, bougie or 
sound, the patient is able to urinate as a result 
of relief of spasm of the sphincters and lessen- 
ing of the edema 

Sel£-cathetenzation In old men with 
prostatic hypertrophy who are poor operative 
risks because of cardio-vascular or renal dis- 
turbances and emphysema, catheter life for 
the care of the chronic retention is sometimes 
indicated Although this may often shorten the 
individual’s life expectancy, on the other hand, 
some men go along comfortably for many 
years in this manner The patient should be 
instructed how to pass the catheter® 

Retention or Indwelling or Inlying 
Catheter Following operation, some insert 
a suture through one of the lips of the meatus. 


or through the prepuce at the frenulum, and 
carry this suture through the catheter in order to hold it in place This is not 



reasons, and particularly because there are many better 
^ ^ used to keep a catheter in place Various forms of bandage, 

^See speaal soft rubber cath^;;^;;r(F^7'68Which can’be stenl’iTed by boiling 
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adhesive plaster and special rubber apparatus to attach to the penis and to keep 
the catheter from slipping can be recommended (Fig 106 ) The ordinary rubber 
(Nflaton) catheter can be used but one somewhat harder than a Nflaton with an 
olive tipped end or an open end is preferable (see Fig 67) 



FiC. 108 — Irrijitloa of poitcrior tnrthr* with aid of catlirter (Compart with Flj*. 107 and 109 ) 

The Ubc of Diagnostic Sounds, Ohve-Upped sounds or bougies (Fig 74) 
should be part of the armamentanum of evcr> office With this Instrument the 
caliber of a stnclure can be determined and also its location in the urethra It is 
employed for determming the presence of strictures in front of the membranous 
urethra It is of little value for stricture of the membranous urethra for this 



part is narrow and the urethra begins its natural bend at this point The 
obve-tip 15 the same in prinaple as that employed in esophageal stricture 
and stricture elsewhere The tip passes the stricture with some ease but on 
the way out the stricture meets the widest part of the bulb first and noticeable 
resistance can be felt during withdrawal of the diagnostic bulb through the 
stricture. 



96 STRUCTURE FUNCTION NON-OPERATIVE TECHNICS 


Instillation, Irrigation and Injection 

Urethral Instillation By instillation is meant the deposit of medication 
in small quantity into the bladder or urethra This can be done through a simple 

rubber catheter (Figs 107-108-109) or with the 
Fig 110 cystoscope in place or with a Guyon catheter (Fig 

111) Instillation is most commonly employed for 
the posterior urethra, less often for the anterior 
urethra With the bull tip of a Guyon instillator one 
can determine having passed beyond the cut-off 
muscle or compressor urethrae muscle, into the 
posterior urethra This instillator is flexible and 
does not traumatize the inflamed urethra About 
4 cc is enough for the posterior urethra and a 
similar amount for the anterior urethra The instru- 
ment is gradually withdrawn while the entire 
urethra is being injected The patient should hold 
the lips of the meatus firmly so as to retain the 

Fig 111 




Fig 111 Saeittal «;prtmn f mandrin (See Fig 70 for mandnn without catheter) 

gi section of male urethra showing the Guyon mstiUator tip lying in bulbous 

portion of the urethra (See text ) 


solution for a few minutes Instillation of both the anterior and posterior urethra 
ui gra ua y increasing strength of silver nitrate solution is a routine procedure 
with some urologists after passage of a sound 
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Urethral and Vesical Irrigation (Figs 108, 109, 110 and 94) Bladder 
irrigation can be made through a catheter with either a gravity Imgator attached 
(Fig 89) or bulb (Fig 87) syringe In this manner a chronic cysUtls can 
be irrigated and later, the bladder insulled Irrigation is often necessary for a 
short Ume folloiving prostatectomy The tuberculous bladder does not tolerate 
irrigation and one may someumes rupture nn infiltrated bladder by eicessive 
diatcntion. 

Irrigation of the posterior urethra (Figs 109 and 94) (posterior imgn 
tion) can be either done with the of the catheter lodged m the posterior 
urethra or it can be irrigated directly from the meatus,® In cither case it can be 
carried out with a gra\nt> imgator (Fig 89) or a bulb sxringe (Fig 87) For 
irrigating the posterior urethra In gonorrhea or in an> other acute inflammation 
the catheter inserted in the posterior urethra and irrigation with gravity or g^Tlnge 
Is safest 



The gravity method of Janet, of imgatiog the posterior urethra by elevat 
mg the percolator six iect above the patient s body so that fluid the irrigating 
tip being held against (Fig 112) the meatus forces ita wav into the posterior 
urethra by overcoming the resistance of the external sphincter has been discarded 
to a large extent because of the resultant trauma and the frequent incidence 
of complications such as Infections of the prostate vesicles and epididymis. The 
entire anterior urethra the posterior urethra and bladder can be easily irrigated 
by inserting the tip of a bulb (Fig 88) Into the meatus and merely employing 
hand pressure 

In inserting a catheter one can determine having reached the posterior 
uretlirB by the feeling of having overcome the resistance of the cut-off muscle 
Another way is to insert the catheter Into the bladder and then withdraw it 
{Hgs. 107 108 and 109) tmtll the point is reached where there Is no return flow 

Tbe pfltimt U hulmcted to open U« mouth or breathe deeply to u to rthi the external 
iphloctcT that pemlttifi* the fltrfd to enter the potterior urethra 
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from the catheter indicating that the tip has left the bladder Fluid injected into 
the posterior urethra enters the bladder but does not escape through the catheter, 
remaining in the bladder The same holds true for gravity irrigation of the 
bladder 

liTigation of the Anterior Urethra (Figs 109 and 112) (Anterior Irriga- 
tion) The anterior urethra can also be irrigated with a catheter in place, after 
having completed the irrigation of the posterior urethra with either a syringe 
or the use of gravity The fluid is immediately and constantly returned alongside 
(Fig 108) the catheter at the meatus Anterior irrigation is usually given by the 
gravity method With the irrigator about three feet above the patient’s pubis, 
the tip (Fig 112) IS pressed against the meatus and the fluid allowed to run 
in unfil the anterior urethra is distended Then the irrigator tip is released from 
the meitus and the fluid allowed to run out This is repeated a number of times 
Between 75 and 100 cc of fluid should be used for each irrigation The irrigator 
tip can be held (Fig 112) at the meatus but not very tightly and in this manner 
there m 13 be a continuous irrigation of the urethra The value of irrigation, aside 
from the mechanical cleansing and disinfection with the antiseptic medium, rests 
for the most part upon the distention of the urethra The irrigation opens up 
all of the folds of the urethral mucosa, so that its mam effect lies in the massage 
due to the distention and the resultant hjiperemia 

Injection of the Anterior Meatus with a Hand Syringe The best t}^e 
of hand syringe is the one with a bulb attachment (Fig 88) rather than a 
piston It IS easier to manipulate S}Tinges should be made of glass, so that 
the patient or physician can see the quantity injected The end should be blunt, 
of either glass or rubber, with the tip rounded and not sharp A long tip which 
reaches one-half inch down into the urethra, is of no particular value and may 
do considerable damage 

In injecting, the prepuce should be retracted over the glans and all smegma 
removed The glans is held between the thumb and index finger of the left hand 
and using the right hand, the fluid is injected The lips of the meatus are everted 
with the left hand and the end of the S3Tinge is pressed into the meatus The 
penis should be pulled up somewhat If the penis is pushed downwards, it will 
in the urethra and interfere with the injection If the prepuce is not retracted, 
the glans slips away and the injection fluid escapes 

h ^^^^^Ucted flmd should remain in the urethra for five minutes The patient 
'^^ys urinate before each injection, thereby washing out any pus on 
e sur ace which will interfere with medication and also preventing any of the 
pus an organisms being forced backwards 

Here as in gravity or metal syringe irrigation, the value of the procedure 
les more in the distention produced by injecting the flmd, than the medication 
j , ^ reason, the urethra should be well distended at each injection 

rp, .. purpose a one or at least one-half ounce syringe should be used 
a size hand syringes most commonly used, are of little or no value 
irptVi danger of spreading the infection by injecting the entire anterior 

n istending it It is unnecessary, as some patients and even some physi- 
V. hand at the peno-scrotal junction to prevent the fluid from 

^ ® omplete distention wnth a one or one-half ounce syringe is most 
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important The entire urethra (antcnor and posterior) should be injected through 
and through when the poslenor urethra is also involved If the fluid Is forced in 
gently there is no danger of trauma and resulting aggravation of prostatitis or 
vesiculitis and no danger of produang epididymitis It is often nd\d3able to inject 
warm water into the urethra before injecting the antiseptic, thus remoWng any pus 
or dftns sUU present 



CHAPTER 6 


URETHROSCOPY, CYSTOSCOPY AND 
URETERAL CATHETERIZATION 


UREraposcopY 

C\S70SC0F\ 


TECHVIC OF CYSTOSCOPY 
URETERAL CATHETERIZATION 


URETHROSCOPY 

e ha\ e seen in Chapter 2 on anatomy of the urethra that the mucous mem- 
brane I. arranae.l m a series of longitudinal folds which can be separated by the 
pa-sa of an instrument or the escape of urine 



Fig 113 

The Hugh H Young antenor urethroscope -mthout obturator (Courtesy of V MucHer 

and Compan) ) 


nz 


Based on this anatom, cal knowledge two tj^es of urethroscopes are employed, 

alone so that the n aeparation of the walls is accomplished by the sheath 
be te^ed ae m?trument Th.s ought 
(b) The irr t ° distinguish it from the second one 
the folds of urethral mu^n? ° which a constant flow of water acts to separate 
of the sheath This view ^ obtained through a window on the side 

of the instrument inagmfied by a senes of lenses within the telescope 

fi t 

antenor urethra There a ™^t^od is to be preferred for examination of the 
irngation urethroscone fo^^f^ iirologists on the other hand who employ the 
Our own experience ^ same purpose, i e , inspection of the entire urethra 

urologists, IS to employ practice of the majonty of 

treatment of affections of tb urethroscope (Fig 113) for examination and 

in the male and entire len^th^ urethra, i e pendulous and bulbous portions 

1 e , inspection and treatment” f female For the posterior urethra, 

ization of the ejaculatorv di t ^uiembranous and prostatic portions, catheter- 
tj-pes of irrigation cysto-icon ” examination of the vesical neck, the vanous 
and abroad usually employed in most dimes in this country 

Urethroscopy hv thp “ta >» tut 

a size 24 to 26 F is to be nrpfp A simple straight metal tube of 

100 An obturator closes the opeLg at the distal 
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end of the sheath (or tube) so that the urethral mucosa is not injured by the 
metallic edges of the opening at the end Having sterHired the sheath and obtur 
ator by boiling they are well lubricated and inserted (Fig 114) while the patient 
lies supine on the table The urethroscope is introduced its full length so that 
its distal opening lies m the bladder The light and lens having been adjusted 
over the end of the tube nearest to the examiner, one proceeds to inspect the field 
at the distal end of the sheath. If unne mucus blood or pus obscure the view 
the lens and light are rotated aside and the fluid removed with cotton applicators 
The lens and light are again rotated over the proximal end of the sheath. The 
structures which one secs are well shown in 
Plate 1 They are the following 

(a) The lower margin of the vesical 
sphincter 

(b) The prostatic urethra with the 
verumontanura and the mucosa m front 
(premontane) and behind (retromontane 
portion), the latter extending to the vesical 
sphincter In normal cases the veru (B of 
Plate I) Is rounded and covered with 
smooth pale red mucosa- At its middle one 
sees a shallow depression, the utncle, (Fig 
47) and occasionally the openings of the 
ejaculatory ducts on the sides of the veru Fm. lu— Method of introduction of 

In the retromontane porUon of the 
urethra, the blood vessels are seen to pursue 

a course which is parallel to the long axis of the urethra. As the urethroscope 
IS withdrawn after observing the portion (premontane) immediately distal to the 
veru, the paler membranous urethra comes into vnew and then the bulb and 
pendulous portions. 

The urethroscoplc field m this Instrument shows the lumen varying at different 
points from a pin point to a vertical slit with the folds of mucosa radiating from 
this centra] point (A and B of Plate I) 

The normal mucosa possesses a typical luster and is with but slight variations 
of a pale jellowish color and smooth The ease with which the soft folds of the 
normal mucosa are separated as the instnimcnt Is adimnced or withdrawn is in 
sharp contrast to the resistance or ngidity of these walls when an mflammatorj 
infiltration Is present ns In cases of urelhntfa The glands of Llttrfi are quite 
numerous in the pendulous portion but their orifices are so small that thej cannot 
be seen under normal conditions This is not true however of the lacunae or crypu 
of Morgagni whose orifices are larger and can be seen ns round openings or as 
remllunar folds or depressions scattered along the roof of the penile urethra There 
ore usuall> onlj about 10 to 30 of these lacunae At times one sees some slits which 
run parallel to the long axis of the urethra One of these usuall> Is found just 
proximal to the external meatus 

As slated aboie the ordmarj diy urethroscope (Fig 113) is of greater vailue 
for the diagnosis and treatment of lesions of the anterior urethra. 

(b) Urethroscopy or Urethrocyatoicopy by the Irrigation Method. 
There ate two principal tj-pcs of instruments in dailj use (a) Those liVe the 
Bueqier or the McCartht cj-stourethroscope (Fig IIS ) (b) The new McCarthj 
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Foroblique Panendoscope, which can be used for the posterior urethra and bladder 
as well as for the ureters 

Technic of cystourethroscopy, le for posterior urethra and vesical neck 

The external genitalia should be thoroughly washed with green soap and 
v/ater followed by the application of a 1-5000 Biniodide of Mercury solution The 
obturator (Fig 115) ha^^ng been inserted into the sheath, the instrument is intro 
duced in the same manner as a sound (See Chapter 5) As soon as the bladder is 
reached the obturator is withdrawm and the catheterizing telescope (Fig IIS) 
introduced The urethroc 3 'Stoscope is then connected by means of its inflow faucet 
with a rubber tube leading to an irrigator (filled with sterile w'ater) and another 
rubber tube attached to the outflow’^ faucet (Fig 115) Water is then allowed to 
circulate through the instrument and separate the walls of the urethra If there 
is any bleeding or the field is not clear, it is advisable to discontinue the flow of 
water for a time, thus allowing the clots or pus to gravitate to the floor of the 
bladder and in^=pect the field again 








IS McCarty Posterior (irrigation tjpe) Urethroscope The mandrin, or obturator, sheath 
an e escope are show n in order named, from above downwards 

One begins as was described under “dry” urethroscopy by inspection of the 
rigone and sphincter region As the instrument is withdrawm, the continuous flow 
or intermittent as the individual case requires) of water separates the walls of 
e uret ra so completely, that every detail of the normal conditions or pathological 
c anges are seen in a far more satisfactory manner than by the “dry” method 
the verumontanum with the utricle in its center (B of Plate I), occasionally 
beh ejaculatory ducts and the portions of the urethra in front and 

f r™’ demonstrable by this method For the diagnosis and 

Pathological conditions such as those incident to chronic urethritis, 
urptbra ^ ^ With its encroachment upon the retromontane portion of the 

Bueree^ <Mata, median bar etc the ordinary posterior urethroscopes of 

nlptpU 1 ^ ^’"thy (older model or the newer foroblique) have almost com- 
pletely supplanted the “dry” method 

latorv^duir^^^ of lesions of the posterior urethra and catheterization of the ejacu- 
urethroscope'^'' ° irrigation 

ment^of^smTh^^'' cystourethroscopes are both about 24 F An instru- 

is to be nrefpr^^aV being made both in this country and abroad and 

men who havp ^ inspection and treatment of the posterior urethra alone, m 
a narrow external meatus A convertible cystourethroscope is being 




PLATE I 

A Prostatic urethra as seen through urethroscope Note protrusion into lumen of the lateral 

prostatic lobes (Henry Demonchy) 

B Verumontanum with utricle 
C Bulbous portion of urethra 
D Bullous edema of prostatic urethra 
E Polyp protrudmg from onfice of utricle 
F Soft mfiltration of membranous portion of urethra 





B 
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DTJRETROSCOPIE by lli^ii Di 05 CJI Mowon et C rfdit- Par 





UBETHROSCOP\ AND C\STOSCOP\ 108 

numafactured which can also be emplojed for catheterization of toth 
The tendency at present Is to reduce the number of instruments and combme in 
one the demands for inspection and treatment of the urethra and bladder with the 
ability not only to catheteriie but also to dilate the ureters (as m cases of calculi 
or stnctures) 


CVSTOSCOPY 

Use of Term Cystoscope The original NItze cystoscope consisted of a 
dosed tube in the interior ot which were placed a system of lenses to magnify 
the field so that it was iarger than couid be seen through an ordinary tube 



Flo 116 — Browth^BaeitCT exunloiot uxl double otbeterlzins cyrtoico p e (tbes 21 and 24 F) 
From above downirard, oote yrarntnlng teiocope obturator catbetcrbdoa ulcacope, coocave and 
cooTcr aiiaCi*. CCourtoy Amcffcan C^rfoaoTpe Afalrcra lac ) 

Without such lenses Since that epoch making instrument, the pnnciple has 
been, applied to a number of modifications but the original terra cystoscope has 
been retained e\'en though it be combined with faciLties for catheterizlng or pass- 
ing relatively large bougies into the ureters or of introducing through the sheath 
various instruments for the treatment of bladder lesions 

Esaential Components of Present Day Cyitoscopes Although there are 
differences In details of construction of cystoscopes both in this country and abroad, 
the four principal parts are fundamentally alike These at least in cystoscopes 
(Fig 116) of Amencan manufacture are 

1 A sireATn with an opening or window near the beak, either on the concave 
or convex side The tip of this sheath has a space for a lamp of low voltage which 
receives its current by means of fine wires placed in the wall of the sheath 

2 An OBTijRAToa, By means of a special mechanism this not only occludes 
the working aperture or window ( Fig 1 16) but when full> introduced Is flush with 
the extenor of the sheath so that no projecting edge may Injure the raucous 
membrane of the urethra dunng the introduction of the instrument 

3 An observation telescope which has a right angled pnsm near Its tip 
(see Fig 116) with two sides silvered. This prism enables a relatively large field 
to be deflected at nght angles and earned through a system of lenses to the eye 
of the observer 
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Double-Acting Hemisphencal Hemispherical 

(Forward) (Right Angle) (Retrograde) 

■Methods used to obtain \rarious angles of \nsion in cj-stoscopee 
(Courtesj' of Amencan Cjstoscope Makers Inc ) 


Hemispherical 
(Right Angle) 



j j' Fig 110 — McCarth^ Operating C\stoscope for intra\esical operations and pas- 

. ' ' sage of large (up to 12 F) ureteral bougies 

^ 4 A cATHETERiziNG TELESCOPE which IS constructcti on the 

same principle as the observation telescope but in addition 
V 3 1 f carries one or two channels or grooves for ureteral catheters 
and a deflector near its tip (Fig 115), so that the end of the 
V catheter is introduced along these channels and can be accu- 

rately directed towards an object , e g , ureteral orifice by raising 
or lowering this deflector or elevator Two discs, one on each 
^ side of the catheterizing telescope, enable the operator to 

\ manipulate the mechanism regulating the movements of this 

v\ deflector 

"~7 I Optical Systems In the original Nitze instrument, the 

— I image was deviated at a right angle (see Fig 117) so as to pass 

I parallel to the long axis of the cystoscope to the eye of the 

I obserA'^er This image, however, was inverted and it was neces- 

j_l; sar}'- to insert a number of lenses m the observation telescope 

I to correct this 

The different optical systems now emplo 3 '^ed are (a) (hrect 
\'5_/ vision without magnification of the image, (b) forward vision 

J (c) foroblique prmciple , (d) the nght angle system and (e) the 
retrograde lens These are all shown in Fig 118 

Cystoscopes most frequently emplo 3 '^ed for adults, mclude 
the following 

For Urethroscopy and Bilateral Ureteral Catheteriza- 

iG iis — Op- tion 

;ntl\ em- f Brown-Buerger cystoscopes — size 21 F (preferable) and 
o" ^ concave and convex sheaths (Fig 116) Can be 

5 (Courtesy ^^mished with right angle , forward tusion or retrospective 
American examining telescopes 

nc ) 2 JMcCarthy foroblique pan-endoscope with forobhque, 

right angle and retrospective examining telescopes 
raasch direct vision c 3 '^stoscope 
4 Ravich convertible cystoscope, size 2 1 F 
5 loung improved cystoscope 


Fig ns— Op- 
tical sj stems most 
frequenth em- 
plo\ ed m various 
tA peS of CA sto- 
scopes (Courtesy 
of American 
C\ stoscope Mak- 
ers, Inc ) 
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For urothrocyrtoKopy and unilateral ureteral cafteteriMtlon. 
Brown Buerger single catletenang cystoscope sizes 16 F and 18 F 



Flo. 120 — CampbdT* mlnhture c y TtoHvpk outfit Introducinc a new priodple In IBumliutlon 
•TTanjceraeBl V.Tlh iWs »et an be perfonool pnctian> ruTO lartniTMntal proctdovt dettanded 
In Prdialrk Urolofrv A 1 F double atheterUnc »beath wilb obtmlor B Obturator and C 
^bealh In A D A «eiiil4ed 12 F In^trutoetit. Note the position of the llcht A forobllque telescope 
w ihown. E. 8J F ebwrvatkm sbath »lth obturator F Obturator and G theath In El, II Re 
m able Ilfht carrier 1 Rkht ancle \-I ion trletcoite J A«'*embled RJ F obserratlon o'stovope 
\\ ih Ihli In tnnnetrt obeervalkm rMlourrthrcxcopv an readfK be p^formed In a nea. bwm male 
(Courtesj- Campbell* PtdUlrk tro opv and The MannTlan Company ) 


For Urethrocjntoscopic Examination and Treatment 

1 McCirthj opcralmp cj<tourclhro<cope (Up 119) 

2 McCarthy fomhhque pan-emlo*:cope 
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Fig 


Double Acting Hemispherical 

(Forward) (Right Angle) 

117 — ^Metho(is used to obtain various angles of vision in 
(Courtesy of Amencan Cystoscope Makers, Inc ) 


Hemispherical 

(Retrograde) 

cystoscopes 



Fic 118— Op- 
tical systems most 
frequently em- 
ployed in various 
t> pes of cysto- 
scopcs (Courtesy 
of American 
Cj stoscope Mak- 
ers, Inc ) 


Fig 119 — McCarthy Operating Cystoscope for intravesical operations and pas- 
sage of large (up to 12 F) ureteral bougies 

4 A CATHETERIZING TELESCOPE whlch IS COHStrUCtcd OH the 
same principle as the observation telescope but in addition 
caines one or two channels or grooves for ureteral catheters 
and a deflector near its tip (Fig 115), so that the end of the 
catheter is introduced along these channels and can be accu- 
rately directed towards an object , e g , ureteral orifice by raising 
or lowering this deflector or elevator Two discs, one on each 
side of the cathetenzing telescope, enable the operator to 
manipulate the mechanism regulating the movements of this 
deflector 

Optical Systems In the original Nitze instrument, the 
image was deviated at a right angle (see Fig 117) so as to pass 
parallel to the long axis of the cystoscope to the eye of the 
observer This image, however, was inverted and it was neces- 
sary to insert a number of lenses in the observation telescope 
to correct this 

The different optical systems now employed are (a) (hrect 
vision without magnification of the image, (b) forward vision, 
(c) foroblique principle , (d) the right angle system and (e) the 
retrograde lens These are all shown m Fig 118 

Cystoscopes most frequently employed for adults, include 
the following 

For Urethroscopy and Bilateral Ureteral Catheteriza- 
tion 

1 Brown-Buerger cystoscopes— size 21 F (preferable) and 
24 F with both concave and convex sheaths (Fig 116) Can be 
furnished with right angle , forward vision or retrospective 
examining telescopes 

2 McCarthy foroblique pan-endoscope with forobhque, 
right angle and retrospective examining telescopes 


3 Braasch direct vision cystoscope 

4 Ravich convertible cystoscope, size 21 F 


^oung improved cystoscope 





UR? THHOSCOPl VAD 0iSTOSCOl’\ 

For urethrocy*t 05 copy and unilateral ureteral catheterisation. 
Broun Buerger single cathetenring cyslnscope slras 16 F and 18 F 



Fio 120 — CuopbetTi mliifcturt cy»toKoplc outfit lnttoducii* it Dew priDdplt lo ffloralnation 
tmugcmenL Witt tU* *rt cifl be perform^pnictlcmlly every fautnnncuiil proce^lure dcmiuded 
faj PnJIatric Urolofj- A. 12 F double cslbHcrlzinff ibeath with obturator B Obturator md C 
Sheath In A. D Ajecnblfd 13 P hutruaent Note the posHioTi of the Hjtht A forobCqut teiocope 
U ibown E F obacmtJon ibesth iHth obturator F Obturator and G iheeth In E H Re 
movable light carriei I Right-angle vWon telescope. J Aaaemblcd 8J! F oh*ervaUon cyttoKopf 
Wlh thb iratroment ohjervation cj-rtcKirethrofcopy can readDy be periortncd hi a new bom male 
{Courtesy Ctispben'i Pediatric Uro’ogv aud The Maaninan Company) 


For Urothroc7»to*cop{c Examination and Treatment. 

1 ^IcCarthy operating c^’Stourethroscopc (Fig 119) 

2 McCartij forobllque pan-ondoscope 
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For Cystoscopy Alone 

The 18 F Brown-Buerger irrigation cystoscope with removable telescope 

Cystoscopes Most Frequently Employed for Children 

1 Butterfield double cathetenzing cysto-urethroscope 

2 Campbell miniature cystoscopic outfit (Fig 120) 


Tjchnic of Cystoscopy (or of Urethrocystoscopy) 

The patient is placed upon a special table with the pelvis slightly elevated 
and thighs and le^; supported upon some form of holder (preferably on the Bierhoff 
principle) and sepaiated sufficiently to enable the operator to work without being 
cramped for space The external genitalia are washed with gauze or cotton soaked 
in veil diluted green soap solution which is removed by pouring water over the 
parts, until all of the soap is washed away A solution of 1-5000 Biniodide of 
Mercuiy is next freely applied, especial care being taken to retract the prepuce, 
well The c\stoscope (which we prefer to sterilize by washing thoroughly after 
use, with -oap and running water and immersing in a 1-5000 Bimodide of Mercury 



^^^121 — How to introduce cystoscope 
A Penis pulled over beak of cystoscope 

ystoscope obstructed in bulbous portion of urethra but penis continually pulled over m 
sirument until obstruction passed 

urethra ^(After'”EugeM”jose*^h^)^ passes through membranous and prostatic portions of the 


so ution for 10 minutes before using), is always examined before being introduced 
0 see (a) if its lamp is in good order, (b) whether the mechanism which raises or 
owers the deflector (Fig 116) at the end of the cathetenzing telescope is function- 
^ ^Ve then ascertain whether the ureteral catheters are pervious and 

at the tips (especially js this true of the flute (Fig 81) variety), are not so 
. . ^ liable to break off while in the bladder or ureter The urethra and 

^ anesthetized, as described in Chapter 9 

anpsth ^ young children, one is usually compelled to administer a general 


duced v° observations should be made before the cystoscope is intro- 

urethra ^ external meatus m both sexes Stricture of the 

uncommlTn^T^^^^^ especially true of the external meatus, is not as 

crone thro, generally thought We must never force a larger size cysto- 

S e external meatus than it will easil}^ admit If it is very narrow 
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a preliminary dilatation ^dth ‘pecial short "^unds (Fig 89) is Ncr\ helpful in 
enabling one to use a larger c\'Sto<cope (b) Alwa\'s pass a No 24 bulbous bougie 
along the entire length of the male urethra in order to be ed the embarrassment 
of attempting to insert a cystc^pc through a narrow and at times almost 
impermeable urethral stricture 

\\t are now ready to introduce the well lubricated' «heath (Fig 116) Into 
which the obturator has been Inerted The technic of Introduction of i cy'sto'^xipc 
is shown In Fig 121 The obturator is withdrawn as -wm os the bladder neck has 


been passed and the unne 
allowed to escape into a 
conical glass The stop-cock 
on the side of the sheath of 
the o’stoscope is now con 
nected b> a rubber tube 
With an imgntor filled with 
lukewarm sterile water 
The temperature of this 
must not be too high (not 
ov’cr 98 degrees) because if 
too warm it causes the tips 
of the ureteral catheters to 


Fhj. 123 



be so soft that it is more 
difficult to introduce and 
to advance them through 
the ureteral orifices and 


Fio 122 





CM O-IOKop^ The Dow of the dUlMdloR mod.um 

rfiow order of rounlnatlon of bhdder 
« Snp^or waD ind upper border of Interiu] mettuf 
n win (M be leen only with retromde ^-fafon o-UoicoDe) 

C Impectlon of poiterior ind laUnI wilb cj-«oicopc; 

D EMmfaubon ol triionc ud ^ ^ 


end f held over the outer 

rlr"" ’ o'i'ht female, 

^ ^ “ the bladder i, very small or 

to ‘'’’'"“h "tore than 90 cc ^ Tlo^; 

to'^tiB r* ™ ”‘™ttmtion of any value It i, far better m such caws 
under sacral or Caudal anesthesia (sec Chapter 9) One 


« Kch „ |„ Ft .« Btopnfa u» flow of tl« ifloxllog mrflom. 
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They vary (See Figs 125 and 126) greatly m shape and size even under 
normal conditions and may be 

(a) Oval 

(b) Circular— and often very minute 

(c) Crescentic — one hp overhanging the other 

(d) Slit-hke 

The orifices or ureteral meati do not always lie at the apex of the correspond- 
ing papilla They may be located lateral to and behind it (Fig 125) or so close to 
the sphincter that they can be easily overlooked This latter condition is often 
seen m men with a much shortened trigone In women with cystocele, the entire 
trigone may be hidden in the pouch so that the orifices are hard to find The same 
IS true of cases of piostatic adenoma in which they lie in the “valley” or pouch 
(Fig 130) behind the intravesical prostatic protrusion At times the orifices even 




catheter.zat.on (Coin- 

can be weil^oiuolkd'byy^^^ 

inserted^nto tbc'^ureto^’ ureteral orifice with elevator raised, so that catheter can be readil> 


un er normal conditions may be so minute as to necessitate the use of indigo- 
carmin to ocate them by tlie subsequent blue efflux One must always be on the 
00 out ( ig 132) for double ureteral orifices on one or both sides, for the absence 
an on ce on one side and also its location at some abnormal point in the bladder 

nt* lirArnro ^ 


URETERAL CATHETERIZATION 

orifices bladder (usually also the posterior urethra) and ureteral 
these onIer°''b bougies, through 

Zord,r ,o r” ^ “'>'="'■■^'■’8 t'^'escope wuh one o( two catheters 

from thisLinl on “/ channels) is inserted into the sheath Our procedure 

are visi^l'^rrh “ r" oL^oUr? “f 

^ ^ ^ Une O f the two catheters is withdrawn slightly 

tion IS cncoun7crcd'!'itricvcUrn ^bc obstruc- 

number of markings (each 1 cm apart) at'wh.ch S'7rrcTt‘SccurTd® 



PLATE II 

A Normal bladder mucosa (Joseph) 

B Left angle of tngonc with ureteral orifice Note vascularity of trigone as compared to remainder 

of bladder wall (Joseph) 

C Marked hyperemia as seen in early stage of cystitis (Joseph) 

D Thickened mucosa as seen in chronic cystitis (Joseph) 

E Edema bullosum as seen at a distance in acute and also in chronic cystitis (Joseph) 

F Cystitis cystica Mucosa studded with minute flat elevations (Joseph) 
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and the beak of tie cysloscope is brought as dose as possible (Fig 127) to the 
ureteral onfice. 

The catheter is then pushed bey'ond the opening in the cysloscope rrhile the 
deflector (Fig 116) is raised or lowered until the catheter is close to and then 
enters the orifice (Fig 128) Keeping the cj'stoscope firmly in close relation to the 
ureteral onfice is one of the essential steps. The catheter js pushed farther and 



F*j. 128— St«p> of urrteril cathetertotioa. C3o5e up view of FI* 127 to tJtow athtier fxat before 
introdactioD loto uretenl onfke (oo left) and to imertioo ioto orifice (on rifbt) 


farther into the ureter until the renal pelvis is reached which is indicated as a rule 
by the mtermittent appearance of unne usually 6 or 8 drops then an interval 
aod the cyde repeats The secret of making ureteral catheterixation easy or difficult 
w to approach the onfice so closely (Fig 127) that the catheter aided by the 
deflector at the distal end of the cathetenring telescope is under as complete 



17^— DUmmi to Illu*tr*tfl fiulti n»rtbod (A) of oretertl catheteriatlon tod »n obiticlc 
aj ihown in B 

of OTtofcrope too fgr aw«y from orifice »o cithrttr tip aimot be controlled lod 
® tlrrtcrm] dlfifter tip caogbt In fold of mucous membrmie of intnunarml portion of ureter 


^trol as though one were inserting a catheter into the external urethral meatus 
the^ away the beak of the cysloscope is from the ureteral onfice the greater 

possible range of excursion of the catheter and the less certain is our control of 
Its tip 

In the McCarthy forobhque panendo«W)pe one greatly misses at first the 
^cegi\enby the deflector of the ordinary cathetenring telescope (Fig 116) 
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but after a little practice, the ability to enter the ureters without such aid is 

rapidly acquired , n 

There are a Number of Difficulties® Encountered in Ureteral Catheter- 
ization (Fig 129 ) The more important of these are 

1 Too FLEXIBLE A CATHETER TIP, duc either to the water used for distending 
the bladder being too hot or to faulty manufacture In order to avoid the former 

we place the ureteral catheters m ice water 
as soon as they have been boiled (see page 
for method of catheter sterilization) 

2 The attempt to introduce a larger 
SIZE catheter than the orifice will admit 
or the use of a flute or cylindnc tip (Fig 81) 
when the only one which can be passed is 
one with an olivary tip (Fig 81) One should 
never fail to have an assortment of all the 
sizes 14 to 6 F) and of tips, (flute, cylindnc 
and olivary) ready for immediate use 

3 A FOLD OF MUCOSA (urcteral) (Fig 
129) or a muscular spasm may arrest the 
tip of the catheter The same is true of a 
stricture, kink, calculus, etc 

4 The abnormal location and size 
have already been called attention to The 
orifice may be at the base of an ulcer or m 

a diverticulum of the bladder or at the bottom of a cystocele pouch or hidden 
behind an enlarged prostate (Fig 130 ) 

Both catheters having been introduced as high as the respective renal pelves, 
we proceed to first take off the rubber caps through which the catheters have been 
inserted into the channels of the cathetenzing telescope and push the catheters 
toward the bladder while this telescope is pulled out of the sheath The latter is 



Fig 130 — Ureteral catheterization in 
patient with large middle lobe prostatic 
hypertrophy Note how onhce lies in 
pouch behind prostate (After Papin ) 



Fig 131 Bransford Leim bulb synnge for pyelography or for irrigation of the renal pelvis The 
lumen of the tip tapers so that the ureteral catheter is firmly grasped 

kept so that its beak is directed upwards and slowly withdrawn as the catheters 
are pushed still further into the urethra and left m situ With the rapidly increasing 
use of combined cystoscopic and radiographic tables this will seldom be necessary 
m e future We now proceed to collect the separate specimens in test tubes or 

ha\e been noted that but little reference to pathological conditions was made in this 
c apter these will be taken up under the individual diseases so as to avoid unnecessary' repetition 
ana also to make the task easier, of learning normal conditions 
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small bottles or better still use syringes (Fig 131) to empty the renal pelvis more 
rapidly and at the same tune enable one to estimate any retention. If one watches 
the unne escape without any such aspiration, there will be five or six drops in rapid 
succession, then an interval of 10-15 seconds and the tyde is repeated In cases of 
hydronephrosis or after a ureteral 'block” (obstruction) is relieved there Is an 
almost continuous flow In very nervous individuals this is also a common observa 
tion. On the other hand It is not unusual to see a temporary anuna following the 
introduction of ureteral catheters which subsides after Injecting some wa r m water 
mto the renal pelvis or by giving the patient some hot fluids. We would advise, 
however against the ingestion of too much liquid before a ureteral catheterization 
as severe reflex nausea and vomiting are often seen in such patients while the 
pelvis is being filled donng pyelography After collecting unne^ from each kidnej 


A B 



Fm 13J — Mort cotnmcQ relitlons of the tiro umend orifim la ca«cs of complete redupllcatloa 
of the tUTtm lod reoal pclvei (doable kidney) 

A. PnraJW, tt ssae ienr) 

B lo Uuden rrf*tion the ooe beto^r lod more mesial U a3 a rule lie one corresponxllrre to the 
kjwcr half of the double kidney (Courteiy of Pr BacUber ) 

for ten minutes ft fs our custom to inject intravenously the dye which is to be 
employed for esUmaUng the renal function (See Chap 8) The catheters are left 
in situ untif all plain radiographic and urographic work (See {3iap 7) has been 
completed 

In order to identify the catheters it the cystoscope has been removed, the 
outer end ot the left one is cut oblique!} The completion of the exammatlon, i e 
ascending or retrograde urography etc. are taken up in the chapter on radiograph} 

Ctup^ “p*”'' “Blued (heffliallr Blimcoptanr Bid luctertoiottcnr In 


CHAPTER 7 


RADIOGRAPHY OF THE UROGENITAL TRACT 


DLAGNOSnC MXTltODS 

ErMFIX K-ADIOGR-APHT 

rADIOCE-APin A\TTH THE AID OF OPAQUE URE- 
TERAL CATHETERS 

ASCEVDENG OR RETROGRATE UROGRAPHY 


EXCRETORY OR DESCEXDING UROGRAPHY- 

CYSTOGRAPHY 

URETHROGRAPHY 

SEMIXAL AXSICULOGRAPHT AND RADIOGRAPHY 
OF THE EPIDIDYMIS 


DIAGNOSTIC lilETHODS 

The diagnostic methods most frequently emploY’ed in conjunction with Radi- 
ograph\ are 


Plim radiograph}, le without artificial aids 
Radiograph\ with the aid of opaque ureteral catheters 
^scending or retrograde urogiaph\ 

Descendii g or e.\cretot\ urography 
Cy ;tograph\ 

UretlnograpliA 
Seminal y e-icMlo 2 :raph\ 


The frequentlY cmplo\ ed methods are 

8 Pneumoradioaraph} (See Chapter on Renal and pararenal neoplasms ) 

9 Pneumop\ ebg-aph} 

10 r\eloscop\ 

hthia^L cholecYstography and urography (See Chapter on Nephro- 

12 Aortography 

1 Simple Radiography ^ i e without Artificial Aids 

niethod is understood the taking of a picture of the entire urinan’^ 
tract, before any of the other methods mentioned above are used The chief value 

anv 1 method is to }neld information as to the presence of 

any abnormal shadows, within or adjacent to the urinar}^ tract 

nracticalKMbp patient for all of the above named methods is 

in the small and^a ^ greatest obstacle to good pictures is the presence of gas 

iatharti,^ neml aT ' preparation to abstinence of 

lion If the latter is t ue-giYung food for tn^elve hours before the examina- 

cofiee or tea without mdMofbr'eaSLr^^"’ 

to the examinaPon°m^'7^i^ barium taken b}-- mouth or gi^n as' enemas, prior 
on the plain film Wp^b ^ mind, in the interpretation o^f shadows 

Bar,nn. J . shadow-gmng preparations 

precede that of^thrurmarj^ tr^c^t tract -should always follow and not 

be ^xposed It is preferable t o employ a single (14 x 17 in) 

P n film or plate” are emploA ed frequenth instead of “plam radiographA ” 
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film for the entire unnary tract A smaller size (11 x 14 in ) suffices for the pelvis 
(cvstojj;raph> urethrograph> or vesiculographj ) alone 
The film^flS^^ntifrufTn^ tract (tig UaTmusTlnSude 
^(a) The enUrc twelfth and greater part of the ele\'en^"Tib^ 

(b) fTbe last dorsal and all of the lumbar vertebrd^ _ 

(c) *^!! of me bony pelvis dov^tq the upper border of pubic jymphydft 

' It should be possible to see the 

Fio. 133 details of the bony structures and 



Fno. 133 — Prhit ihowing aualifiaiUota of pWn t»dli>pT*ph of entlro uriiary tract One ibouJd 
be able to »ee the kft two rib*, bodta md traim-me pr oc ew e* of iD of the liraibar \-crtcbrae. 
outUne* of p*oa» nio*dc and a detaDed structcre of tbe aicnmL The ihadow* of the lomer two- 
thtrds of both kidney* were vitible in tbe oricinal fihn, 

Fic. 134— Flint of radiographic film jhowiiig entire ibadow of right kidney Note lU reia 
tlon to ipine (being directed obliqud> ootwardi) and to lut riba, (See Chapter 2 on Anatomy ) 


and of combined radiographic-cystoscopic tables of the Braasch Bumpus, Young 
or Squier tjpes has greatlj simplified tbe task of the urologisL 

Variations in Position of Patient. 


For tht Kidnz\ and Ureter 

(a) ^Horiiontai Ttf^Iylr^ on the back, for anteroposterior views. 

(b) Lateral (patient lies on right or left side) 

foUowcd b> upnght (sitting up) or even standing 


’T^rsrtramed IrtheTootlne mefhod and mnj be supplemented b> one or 
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both of the others The last named method is especially useful in the determina- 
tion of the range of mobility of the kidney before or after nephropexy 


a b 



(A f'l-tncnm midc with ))atient m horizontal position showing little evidence of 

mir tnirL.a u ^ m (a) P\ ( logram made with patient in sitting posture demonstrat- 
ing marked nephroptOM. (Courtc^v oi Dr. W F Rraasch and Benjamin F Hager ) 

Stereoscopic exposures may be useful in determining whether a given shadow 

is intra- or extraureteral This method 



anri n? in posiUon of t 

hrTaa ‘ / Paticnt m making expo' 
(“ftcr Blanc and Negro) 

A Direct antcropo.tenor 

D Direct lateral position 


IS less often used, at present, since the 
introduction of descending (excretory) 
urography 

For the Bladder (Fig 136) 

(a) Horizontal, i e on back, for 
anteroposterior views 

(b) Lateral, most often in con- 
junction with cystography , usually 
this IS a three-quarters lateral ex- 
posure 

It is not within the scope of this 
book to discuss the technic of radiog- 
raphy as applied to the urogenital 
tract, because it is well covered in all 
of the standard treatises on radiog- 
raphy 

2 Radiography with the Aid of 

Opaque Ureteral Catheters 

Either opaque ureteral catheters 
in which the length is marked in centi- 


»ncs V, 11, one such markings are employed 


meters can be used, or plain opaque 
Both types have their walls impreg- 
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nated with a shadow giving preparation These opaque catheters are espeaall> 
useful in determining 



Fm 137 — a. Relation of riudow of alculia located la renal peh-ia to opaque catheter 
B Pjelograxii ihowtng iochulon of tbadow and IndlcatloK location la renal pelvis (left) 

(a) The relation of a given shadow to the opaque catheter (Fig 137) and 
when combined with urograph) also to the renal peltns 



Fiq. ira,— Uk of opaque catheter tad pjelopraphy la diffrrentiatiOQ of renal ti>d para 
renal neopla m 

Id ^ dr-pbeement oulaards of opaque catheter In retroperitoneal tarconu In jdrl two jeare 

R Note outa.rd dtspbeemrot and rotation of kWim b the pararenal neopbra, tbo normal 
ppeirance of mrlorTam ^ rmrrmai 


(b) DiTilacements of the ureter by renal retroperitoneal or periuterine in 
nammalon e^dates or neoplasms (Fig 13S ) 
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(c) The course and length of the ureters, of especial value in the diagnosis of 
renal or ureteral anomalies (see Chapter 29) 

3 rAscrrruiiicToR Ritrograde Urography / 

The injection of an opaque medium into the renal pelvis and ureter with the 
aid of the ordinary type of the ureteral catheter was first suggested by von Lichten- 
berg and Voelcker in 1906 In the earlier or first period of the development of this 
method of determining the size, contour and location of the normal renal pelvis 
and ureter and any changes due to congenital anomalies or pathological changes, 
colloidal silver or thorium preparations were used A lack of knowledge of the 
correct technic- of injecting these solutions was followed by the report of so many 
accidents that they were abandoned in favor of the halogen salts, as suggested 
by Cameron, Weld and Rubritius During the second period, the use of a 12 5 
solution of sodium iodide or bromide was the routine procedure in the majority 
of clinics Since the introduction of the various preparations, at present employed 
in descending or excretory urography, the halogen salts are being discarded and 
there is more and more of a tendency to use ne6sUibBan,"nebHopax, hippuranTelc 
or ascending or retrograde urography We can warmly recommend their use in the 
form of a[2Q per dent (instead of a 40 per cent strength as used in excretory 
urography) solution as being followed by less reaction, in the form of pain, and 
in yielding much more opaque shadows than those given by a 12 5 per cenr sodium 
iodide solution which we formerly used, routinely 

We do not hesitate to inject both renal pelves at the same sitting, but strongly 
vise 0 on y one pelvis, then make an exposure, followed by the filling of the 
opposite pe vis, so as to allow time for the opaque medium in the first injected 
through the ureteral catheter of its respective siderWelTever fill 
because the reflex symptoms such as nausea, 
pxnpripr.*^^ ^ ’ although never followed by any fatal termination in our 

lant hlp^” g^oat y alarm everyone until some rapidly absorbed cardiac stimu- 
bilatpr;i1 spirits of ammonia, well diluted is given The advantages of 

the uroffram^T^ ^ sitting are manifold Often a change is found in 

side but thp ° ® necessitates a comparison with one of the opposite 

method wp ^ bilateral urogram is made by the ascending or retrograde 

f Bransford-Lewis syringe (Fig 131) and a rela- 
mjected medium tn fi ° n i catheter, so as to allow any excess of 

syringe should nnlv V, °mi bladder alongside of the catheter The 

very slowlv until a r ^ f ^ 10 cc of the opaque medium, which is injected 

It IS seldom necpst;ar^T^ patient complains of pain or nausea 

one has noted that X ° contents of the renal pelvis, and then only if 

escapes m a steadv strp^a^ ° f turbid flilid (as in hydronephrosis or pyonephrosis) 
made of one (or m the ras^^ h ^ catheter 'After an exposure has been 

catheter is ivithdrawn i bilateral urography) of the pelves, the ureteral 
ureters donn to their pnri^ ^ second film exposed to see any changes in the 

to the desired^Ingle Position is desired, the table can now be raised 


See section on pvelovenous reflu-c 


in this chapter 
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An csctUenl method of outlining the ureters and renal pelves b> the ascending 
or retrograde technic Is to emploj the Chevassu uretemi catheter which has an 
expanded tip ^ as to prc\‘ent the opaque medium In the lowermost portion of the 
ureter from flowing back into the bladder It is cspeciallj useful for determining 
the le\-el of strictures fistulae, etc of the ureter 

Complications Jollawing ascending (retrograde) urographs 
(a) Anuna. Lrogmphj, both uni and bilateral is contraindicated in all 
cases in which the blood urea content and the tests of kidne> function reveal evi 
dences of renal insufficiencj One of us (Eisendrath) saw a case in consulUtion of 
anuria following bilateral ureteral catheterization without urogmph> The anuria 
lasted about 36 hours No cases have been reported of such a complication after 
ascending (retrograde) urographj so far as we can ascertain Wesson (Jour Urol 
1928, 20 355) reported two cases of anuna following the passage of urethral 
sounds 

b PyelovenouB Reflux One of us (Eisendrath) reported (Jour Amer 
Med Asso 64 128) three series of expenments on dogs which confirmed previous 
studies bj Strassman A\os$idlo and Rchn on the effect of the use of cxcessivT 
pressure In Injecting vtirious media (melhjlenc blue cargenlos and collargol) into 
the renal pelvis MTien the pressure with which the fluid was injected remained 
below 30 mm Hg onlj an insignificant amount of the opaque medium entered the 
renal parenchyma or penpelvic tissue Such a pressure corresponds to the raising 
of a burette to a height of 34 cm above the level of the table In the second series 
when the pressure varied from 30-70 mm Hg the opaque medium (collargol) wma 
found in the kidney tissue lungs and liver 

When the pressure was raised from 70 mm to 140 mm Hg the animals died 
of pulmonary embolism within five to thirty minutes. Histologic study rev-ealed 
the fact that the collargol had entered the renal veins from the pelvis by way of 
the intertubular spaces Later Investigations by Lee-Brown LaJdley Hinman 
Fuchs Traut Bird and Alolse Monson and others, have shown that the pathway 
by which the pelvic contents enter the venous circulation of the kidney is through 
ruptures at the tips of the fomices of the caJices The pelvic contents may only 
enter the peripelvic and penrenal tissue and spread upwards along the fibrous 
tissue between the pyramids or if the Intrapelvnc tension is excessive, the contents 

may enter j he plexus jjLvems su rroundin g thc-bases of the.papilJae 

( reejhrefcj:eneral routes o f-such-a backfkrw are pyelovenous ^ubulovehoui 
:6n ymptmtic7aDd Interstitial /Tubular backflow gives a characteristic tuftbTce 
appearance whereas the interstitial types show as irregular streaks or subcapsular 
accumulauon When toxic media (collargol cargentos thorium nitrate) were used 
deaths were reported due to the medium entering the general circulation There is 
DO danger in using the nontoxic media mentioned above but one cannot insist too 
often that m injecting the renal pelvis the pressure should never exceed 30 mm 
Hg Even then pyelovenous reflux was found b> D E Scott (Jour Urol,, 193 ^ 
30 39) to have taken place In 25 per cent of 162 urograms at a pressure of 30 mm, 
Hg (equal to raising the burette to a level of 34 cm) 

c. Injection of the Perirenal Lymphatics This has been found to occur 
foUowmg ascending (retrograde) urography In 13 reported cases by Abeshouse 
(Amer Jour Surg 1935 25 427) It can occur in the absence of any demon- 



120 STRUCTURE FUNCTION NON-OPERATIVE TECHNICS 


strable chyluria It does not appear to bear any relation to the use of excessive 
pressure and consequent overdistension of the renal pelvis In a personal case 
(Eisendrath) the urogram was made during a search for the source of a hematuria, 
the same pressure being employed as in many other cases in which such an injec- 
tion of the perirenal Ijonphatics did not take place 


4 Excretory or Descending Urography 


For many years, efforts had been made to find some nontoxic compound 
which in being excreted by the kidney would yield a shadow of the upper urinary 
tract Through the investigations of Binz, Lichtwitz and Swick, such a compound 
was found, containing 42 per cent of iodine by weight and possessed of a high 
degree of radio-opacity The first clinical application of this new method of diag- 
nosis was reported by von Lichtenberg and Swick in 1928 

The evolution of excretory, or intiavenous urography as it is termed, has been 
very rapid The first preparations for intravenous injections were soon improved 
upon, so that at present, we have at our disposal neo-iopax (Perabrodil), neo- 
skiodan (uroselectan 11), Diodrast and hippuran, the last named recently (1933) 
proposed as a substitute for the other three 


Although it was at first maintained that excretory urography would supplant 
the retrograde or ascending method of outlining the upper urinary tract, this has 
not been the case That this recent addition to our diagnostic resources is a very 

valuable one in certain cases cannot be denied, but as our experience with it 

increases, we find that it also has its pitfalls, so that it is often necessary to com- 
pete the examination by the older retrograde or ascending method We will 
attempt to evaluate excretory urography in an unbiased manner, pointing out its 
a vantages and the necessity of being familiar with its pitfalls 

echnic This does not differ from that of any other intravenous mode of 
1 anesthetics, etc In order to better outline the veins at the 

0 e e ow, the circulation is temporarily obstructed by a rubber tube 

around the arm at the level of the middle of the humerus The constricting tube is 

enterprt^^^ f liaibs can be quickly released as soon as the needle has 

to DSP a np^m ® veins at the bend of the elbow Care should be taken not 
of thp nna^ ^ ^ fip SO as to avoid puncturing the vein The escape 

medium shonlfi thromboses The ampule containing 20 cc of the opaque 
into a 20 cc pU ^ to aspirate its contents 

intravenous dpp ^ has been entered by the special 

the needle and th’ f ^ded with the opaque medium, is connected with 

Plams^f ;am m 

pleted and threrof^f^'^^^ be taj^en five minutes after the injection has been com- 

U IS Ire conveLnttL Tfi dave found that 

lion, except that of l excretory urography precede any other examina- 

radmgraphy immediatX ^ ^ 

have the bladder emntv^ injecting the opaque medium It is advisable to 

the fuller the bladder^ th T pictures Fuchs has shown that 

^"^der, the less active is renal excretion 
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Advantage* and Indications for Excretory Urography 

(a) \5 A General Orientation Method ^Tien excretory urography was In 
the first period of its evolution the claim was made that it would outline the 
upper unnary tract i e both renal pelves and both ureters It was soon found that 
all of these expectations could not be fulfilled In the first place it is far from the 
rule to see the entire length of one or both ureters m an excretory urogram unless 
there is some form of obstruction or dynamic disturbance in the ureter itself or 
distal to it Secondh there may be an absence of any opacity in the kidney region 
under certain conditions to be mentioned under pitfalls. If these exceptions are 
borne m mind it must be granted that excretory urography yields much mforma 
tion of a general nature such as the location of the kidneys the presence of 
anomalies, relation of shadows within or external to the unnary tract, presence of 
h> dronephrosis etc, 

W e have found that excretory urography does not prolong to any matenal 
degree the time needed for a complete urological study of a patient and may 
greatly shorten it 

(b) Where cystoscopy or ureteral catheterisation or both are mpossi 
BLE OR contraindicated There arc a number of pathologic conditions in which 
a cystoscopic examination is either difficult or contraindicated even with the aid of 
sacral, spinal or general anesthesia As examples may be mentioned verv narrow 
urethral stricture advanced tuberculous cystitis acute pyelonephritis, acute 
ureteral block recent kidney injuries uretcrovaginal fistula acute cystitis of 
nontnberculous ongin and exstrophy of the bladder 

As to Its advantages over the retrograde method in children there is still 
some difference of opinion Campbell (Jour Urol J934 32 SS) states that too 
much should not be expected of excretory urography in children The urograms 
were of diagnostic aid in only two thirds (67 per cent) of the cases Although 
operation may be done on the evidence furnished by excretory urography m 
calculus and hydronephrosis when these data are definite according to Campbell 
a more complete examination is advised in children at least. 

(c) As A Method or Postoperative Control Excretory urography is being 
more and more employed as an unequivocal method of determining the results of 
nephropexy and transplantation of the ureters 

(d) It is or oreat value in seitlino the question of the role played by 
stnetures and kinks of the ureter It has been shown that spasm of the circular 
muscles of the normal ureter may simulate a stneture and that ureteral kinks are 
not infrequently m individuals without symptoms referable to the side upon which 
they are found 


Disadvantages, i e.. Pitfalls in Excretory Urography 

1 Failube to Yisualite Renal Pelvis This may occur under both normal 
and pathologic conditions. 

(a) If the kidney Is norma] but eicretlon takes place so rapidly that no 
shadow Is to be seen 


(b) If there is such extenslte destrucUon of the renal parenchyma that 
escrctorv power Is mlmmal I\ e shall see below that this is of importance to know 
m cases of renal tuberculosis tumors etc. 


I There may be an absence of a shadow as the result of transitory reflex 
inhibition of renal activity In sudden blocking of the outlet of the renal pelvis 
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or of the ureter by a calculus there is often an absence of visualization of the 
renal pelvis until the obstruction has been relieved In cases of hyperacute infec- 
tion of the kidney, there may be an absence of any shadow on the affected side, 
as the result of a reflex inhibition In a personal case of hydronephrosis, there was 
complete absence of visualization, owing to almost complete disappearance of the 
parenchyma 

2 As A Test of Renal Function Although the claim was made during the 
first period of the evolution of excretory urography that it would be of great value 
as a function test, this has not proven to be the case Beer, Rubritius, Lauber and 
others maintain that the method is of little if any value as a test of renal function 
An effort has been made recently to compare the results of excretory urography 
with indigocarmme, as function tests, by Braasch and Emmett (Jour Urol , 1936, 
35, 630) In 39 (78 per cent) of SO cases, the two were in agreement, le the 
delayed visualization and diminished indigocarmme excretion were the same 
In the other 11 (22 per cent) of the 50 cases, the two tests did not agree In nephro- 
or ureterolithiasis, the reflex inhibition of renal function plays a role in some 
cases, in others not In chronic p>elonephntis, excretory urography gives a good 
indication of function In polj cystic kidnej^, indigocarmme is better In tuber- 
culosis, excretory urographv cannot be employed to determine the degree of renal 
involvement In renal neoplasms, there is a tendency to diminished visualization, 
hence if there is little detormit\ , one can assume that extensive destruction exists 

3 Failure to \’'islalize Minor Calices and Other Finer Changes This 
was pointed out by one of us (Eisendrath) m a recent article (Brit Jour Urol, 
1935, 7, 124) In a case in which the question arose, as to whether a renal tubercu- 
losis existed, the pelvis and major calices were well visualized but there was com- 
plete absence of that of the minor calices, where one is most apt to look for early 
tuberculous changes 

This IS also true of cases of small neoplasms of the kidney, in which informa- 
tion is wanted as to deformities of the minor calices 


Excretory Followed by Retrograde Urography 

It IS evident that one cannot always secure sufficient information m all cases, 

om excretory urography alone, upon which either to make a diagnosis or risk 

an operation As stated previously, the excretory method yields much information, 

e way o orientation, which it was impossible to obtain before its introduction, 

ou ureteral catheterization To depend upon this method entirely has already, 

Liri to reported cases, and will in the future lead to the removal of normal 

liv nearly every case, in our opinion, be supplemented 

ureteral e method of urography Wesson has proposed introduction of 

anneal tn ^ ® the employment of excretory urography This does not 

exLtorv of von Lichtenberg, Heckenbach and others that 

unnarv t ^ gives valuable information as to the dynamics of the upper 

of ureterlf ^ irrational to introduce a factor, like the presence 

of the unner^ ^ cannot help but interfere with the normal physiology 

me upper urinary tract 

interest urnW^f aid wj^jch excretory urography yields in the conditions which 
interest urologists will be taken up m the individual chapters 



RADIOGRAPHS OF THE UROGEMTAI TRACT 


128 


INTERPRETATION 

Aids in the Interpretation of Normal Urograms 

SHADOn or Kidnei and Aotuial Pi-zLocKAJis Quite often it Is possible to 
obtain the shadow of the normal kidnej on plain films (Fig 134) but the absence 
of a shadow is not to be interpreted as indicating the absence of the respective 
tidney The hilus of the nomtallj located kfdncj is to be found between the 
transverse processes of the first and second lumbar vertebrae A shadow (Fig 
139) in this location is frequentlj due to n calculus nt the uretcro-peUic junction 


Flo. 140 



Fio. 139 — Mo*t (miaeiit location of ihadow of ■ renal caJcuhu, loaited at junction of renal 
pel%'ia and oreter 

Fjo, 140 — Normal p>‘dograini QoitnttDg raifoua tnx* of borizonial petvea. 


of the corresponding kldDe> 

Type* Normal p 3 reIogranis are subject to much vanatlon and a knowledge 
of this fact is of great importance in their interpretaUon There are two basic 
types of renai pelves 

(a) The ampullar> or bom shaped tjpc This constitutes about 90 per cent 
of all cases presenting a pelvis proper superior middle and inferior major and 
a variable number of minor cahces The long axis of such a pelvis may be hon 
zontal (Fig 140) or vertical (Fig 143) The pelvis proper may form the greater 
portion the calices bebg rudlmentarj or vice versa the pelvis proper very small 
and the cahces relatively large (Fig I4I) 

(b) The bifid type. Here the ureter bifurcates at or before or shortly after 
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Its entrance into the renal sinus into two major cahces, without the formation of a 
pelvis proper There are many variations of the bifid pelvis (Fig 142) There is 



Fir 141 Three pidoenm-, illustrating a normal variation of ampullary pelvis There is a pre- 
(toniininie ot iho major cahces over the pelvis proper 

found at times a t\pc of normal pelvis which we have termed “pseudospider” 

witi ong, nairou cahces^ greatly resembling the pyelographic deformity seen in 
renal neoplasms ^ 


The Normal Ureterogram 

The normal nai rowings with intervening spindle-like dilatations of the normal 



ureter must not be interpreted as due to strictures 
These narrowings and dilatations are very evident 
in ureterograms of infants and young children 
(Fig 144) The narrowings persist into adult life 
more frequently than the spindle-like dilatations 
(Fig 145) 

The normal levels of the narrowings as seen 
in ureterograms are 

(a) At the beginning of the ureter, i e just 
distal to the ureteropelvic junction 

(b) Where the ureter crosses the iliac vessels 

(c) In the juxtavesical portion, i e just be- 
fore entering the bladder wall 

(d) In the intramural portion of the ureter 

The locations of the normal wider areas or 
spindles are 

(a) Lumbar region between the above men- 
tioned two levels of normal narrowing 

(b) Pelvic region between the level where the 
ureter crosses the iliac vessels and its juxtavesical 
level of narrowing 


and dilatations are found vary 
spindles, there may be only one 


The levels at which these normal narrowings 
They may be higher or lower Instead of two 
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Kinks m the Normal Ureter 

An obseri’aUon of much chnlcal interest is the occurrence of kinks, le. re- 
duplication or elbow like bends as seen m ureterograms of individuals without 
an> symptoms on the side of the body (Fig 146) where they are found The 
kidneys are normally located. RTether they have an abnormal range of mobility 
can only be determined m taking a second picture in the upright position. Such 
kinks can be produced by the ureteral catheter (Fig 147) 


Spasm of the Musculature of the Renal Calices or of the Ureter 

Spasm of the musculature surrounding a minor calyx may give rise to a filling 
defect simulating that seen in a neoplasm This is especially apt to lead to an 
erroneous diagnosis if the filling defect is seen in a patient whose chief clmical 
complaint is hematuria Such filhng defects due to muscular spasm usually of a 


Fw 14j — UodisBatblc (bntrre) Bonn*] pytlojcTtini. 

A. From aue In which there w»s a b)‘penicphroma on the opposite side. 

B From case In ahicfa there wu betnatoHa due to chronic nepbrUls on the opposite dde. 

C Almost TCrtkal pelrb. 

minor calyx, are shown in Figs 148 and 149 In such a case in order to avoid 
error In diagnosis, it is advisable either to repeat the ascending urography at 
intervals of several weeks or to employ excretory urography 

Schiffer (Abstracts Zcit. Urol Chir 1936 42 274) recently reported a ravi 
of filhng defect of the superior major cal>'x in a patient with colic and hematuria 
A p>’elogram fivT days later re\Taled a perfect filhng of this calyx. In the interval 
between the two examinations the patient passed a small calculus. 

Another case has been reported in which such a filling defect due to muscle 
spasm disappeared when an excretory urogram was made. 

Muscular *pasm can also occur at anj le\'cl of the normal ureter as the result 
of locahred contraction of Its arcular muscle (see Phj’siologj of Ureter) and this 
must be kept m mind in the Interpretation of a ureterogram, lest an erroneous 
diagnosis of stricture be made Here it is also advisable to repeat the examination 
preferabl> with the use of the Che\'as5U catheter 


Filling Defect! or Deformities of the Pyelogram due to Blood Clots or In 
fiammatory Exudates 

\lthough we are speaking of normal urogram in this section of the chapter on 
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Radiography, it is well to direct attention to the fact that a filling defect or a 
deformity of the otherwise normal pyelo- 
gram may be due to the presence of a 
blood clot or to an inflammatory exudate 
in the pelvis or calices This led to the 
erroneous diagnosis of a neoplasm in a 
case of thrombosis of the renal vein (see 
Chapter 34) 

5 Cystography 

This IS the term applied to the vis- 
ualization of the bladder cavity and its 
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Fig 144 —Bilateral pyelogram made 
at autopsy of male infant, age ten 

Urinl!’* menmgitis 

Urinary history and unne negative 

Ivindly loaned b y Dr Clayton F Smith 

.n,r — Ureteropyelogram show- 

various por- 

n? Note narrow- 

-inV junction of ureter 

enlargement or spindle, then a seconU 

na„„,„„E “X 

bSS, “‘'n»8 it 

- 

commonlv vith the (opaque) media injected through the urethra or 

. ' un me aid of excretory urography 



n.\DiOGn \rin of the uiiogemt.u- tract 


(a) Plain Film (flat plate) The film is exposed with the patient Ijlng 
flat upon the bai i e an anteroposterior view (hig 136) The chief object of such 
a plain radiographs Is to detect the presence of calculi or foreign bodies l>ang In the 
bhdder lumen or in a dl\ erticulum This method is also of great aid in the diagnosis 
of prostatlc calculi It must not be forgotten that calculi mas bo ’^bich 

do not >-leld a shadow on the plain film, s-et can be seen on csstoscopic cianii 
nation* 

(b) Cyitography With the Aid of a Contrast (opaque) Medium* A con 
trust (opaque) medium is injected through a soft urethral catheter into the bladder 
Not more than ISO cc. is necessars in the mnjorlt> of cases and one should not 

cxcccfl 250 cc* of the solution Some 



Fio 146 — Kinks of tbe ureter ss »«n hi In 
dnidLiAls rtthoat symptona on the fide on «btch 
the urtteroiTiin wm made 


urologists prefer 5 per cent silver io- 
dide, others 12 5 sodium iodide 25 per 
cent sodium bromide or 5 per cent 
hanum sulphate solution W e rou 
tlnel> emploj a 10-12 per cent solu 
tion of ncoshiodan It is leas imtnting 
than the sexUum iodide or bromide 
vilutions l>ing on the back le an 
anteroposterior \aevr (Fig 136) and 
the other with the patient onl> (30 de- 
grees) on the side so that the peU'ls 
is rotated to an angle of 45 degrees 
with the table the under leg being 
flexed and the upper extended back 
wards. The filling of the bladder with 
a contrast (opaque) medium will In 
some patients reveal the presence of a 
reflux (vesico-ureleral) of the bladder 
contents into one or both ureters and 
renal pelves. We have observ'cd this In 
cases of neurogenic dj-sfunction of the 
bladder in chrome fnfectlons of the 
bladder and upper urinary tract, in 
prostaUc hypertrophy and in netiro- 


genic dysfunction of the upper urinary tracts In children* It has also been noted 


in cases of congenital valves of the posterior urethra. As a rule such a reflux 


doe* not take place m nonnal bladders 


Cystography with the aid of a contrast medium will at times reveal the 
presence of an enterovesical umbllicovesical or of a vesicodlvertlculovaginal 
(Swartz, Jour Urol 1937 37 518) fistula. The method alone is also of great 
value in visualizing the presence of small and large diverticula and in the determi 
naUon of the extent of involvement of the bladder wall in neoplasms or the rela 
tion of ft calculous shadow to the bladder or a calculus lying in a diverticulum 
The vanation in contour of the normal bladder is well seen In Fig 39 

The dome of the bladder becomes more and more compressed as pregnancy 
advances. ^ 
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Fic 147 — How one cin be dcceued in regard to the presence of a ureteral kink unlea the 
catheter ha^ been witlidrawn In the left illustration the catheter has artificially kinked the 
uretir Noti how kiiik disappears upon withdrawal of catheter as in nght-hand illustration 



crai^'nf defect in nght p\elogram due to muscular spasm Compare with pyclo- 

Sr I,hTch B P»n™ “f "P”' 

ten Mater Peeler of same case hat c been filled more compictelv at an examination 
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(c) Cystography With the Aid o£ Air Cases of air embolism ending 
fatally have been reported by Mathfi (Jour dTJrol 1929, 28, 163) and JocUsch 
(Zbl Chir 1930, 1795) following insufllation of air into the bladder In both 

cases, air was employed to distend the 

bladder Instead of a liquid, as a pre 
Hminary procedure m suprapubic c\’S- 
tostomy 

Hinman suggested a method for 
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described in the preceding section The medium is then evacuated and the 
bladder filled with air The diverticula, still opaque as the result of a reten- 
tion of the contrast medium, stand out prominently against the air-filled 
bladder (Fig 151) This combined opaque medium method followed by air 
insufflation is still extensively employed m visualization of diverticula, the 
degree of prostatic enlargement (Alcock) and of bladder neoplasms (Pfahler) 
No deaths have as yet been reported following the use of this combined cysto- 
graphic technic, but it is well to be cautious in its application to the diagnosis of 
bladder conditions 

We have been well satisfied with simple visualization of the bladder by an 
opaque (contrast) medium, and then after emptying the bladder making a second 
exposure, to observe the size, location and emptying time of any diverticula 

Cystography mth the aid of excretory urography has been employed by Beer 
for estimating the residual urine following spontaneous emptying of the bladder 
in prostatic hypertrophj. It also useful according to G J Thompson in reveal- 
ing filling defects m bladder neoplasms Canigiam (Zeit Urol Chir 1933, 36, 172) 
has been able to visualize ureteroceles with the aid of excretory urography We 
have utilized excretorv urography in the diagnosis of rupture of the bladder 

6 Urethrography 

Visualization ot the urethra has been greatly simplified during recent years 
The opaque medium which appears to give the most satisfactory images of the 
normal and pathological urethra is Lipiodol, which contains 40 per cent of iodine 



pad=^A chart apparatus for Urethrography The penis is fixed bv the crude rubber 

SodoI%oTutir ^ to a 10 cc metal syringe filled with 

i-.p.odol .olution The filling of the urethra is carried out under fluoroscopic control 


e apparatus (Fig 152) devised by Dr Francis Moret of Pans, France, and in 

ai y use at t e clinic of Prof Chevassu can be warmly recommended The opaque 

me lum is injected under fluoroscopic control, only about 10 cc being employed 

mg V ery it e pressure, so as to avoid entrance of the medium into the veins 

tVio 1 uT with the patient in the horizontal position and a second, with 

th rrh of 45 degrees with the table In the latter position the 

ntifp contact with the table is markedly flexed and the 

ho ^'P^’^^^fonded Injection of the medium into the veins can always 

fj ’ 0,1 s ig t pressure is employed and the injection is carried out under 
nuoroscopic control 


enlTTfrpc ih '"’^oahzed as a straight canal of uniform caliber, which 

branons nn t ^ gradually decreases in caliber to the narrower mem- 

r ion ( 'ig 153) corresponding to the location of the external sphincter 
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The venimontanum Is seen as a clear area in the posterior urethra. The prostatic 
urethra is visualized as a straight canal extending as such to the vesical onfice 
A spasm of the external sphincter may prevent the opaque mediUra from enter 
log the posterior urethra Visualization of the urethra in stricture cases is an 
aid to the instrumental examination The dilatation of the bulb behind a stricture 
13 particularly well seen in urethrograms. Fistulae of the urethrae and dilated 
Fm. 153 prostatic glands are better visualized by this method 

than by any other In prostatic hypertrophy involv 
ing the lateral lobes the postenor urethra is most 
often seen to be elongated and compressed by the 
encroachment on Its lumen so that its image re- 
sembles that of the scabbard of a sword 



Fia 153 — Urctliroicnni from aw ot chronic prosUUtis u'ilh multiple cDv-crtinjU radutmc 
from the pnwtiitk urrthri (Cocrien of Frof 31 Chex-aMO ) 1 Bladder 2 Pnrtlatk urethra ihow 
ing mulUple di\"crtlcula 3 Mmbnnou urethra 4 Bolbota portion of urethra 

Fia 154.— Injected iemlnal ^■rtkk trul vas defrrenj to »bow relation to each other 


7 Seminal VEsicuLOCRArn\ and RADiocuArnv or xm: EprDiD\Mis 
The Normal Seminal Vesicle Ampulla and Vas Deferens, These can be 
rcadfl) injected through a \Tisotoin> Incision’ in the scrotum The entire \-as am 
pulh vrminal Nwde and ejaculatory duct of each side can be rcadil> \ dualized 
(Figs 154 ISS and 156) both fluoro^copicallj and on films For this purpose we 
cniplo\ 40 per cent iodipin or llpiodol Injection of the vrmnal vehicles and vas 
through the ejaculatory duct IsNcry difiicuU becaiye of \ar 1 atiot 15 in theanalom\ 
and anomalies of the cjacubtoty ducts and distortions of the \rrumontanum 
There Is al<o another and more imporlant factor \n> thing Injeacd into the cjacu 
latnrv duct fills up the seminal N-esicles and does not enter the ampulla of the \a 
except in a mall percentage of cases This is analogous to an attempt to fill ihe 


* ^ ChapCrx 18 on c^pcTiiloru on profile tocl Cbaptrr 1« on xmlrul %-nklrt. 
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ureter by simple injection of opaque media into the bladder Except in cases of 
"leflux,'’ It IS impossible to make a ureterogram b}^ injecting into the bladder The 
ejaculatory duct is continuous with the seminal vesicle and the ampulla of the vas 


tu Fir ISSB 



Ti n '"'‘1 ('niinal \cMcles lillcd with iodized oil through ^"^sotom^ 

K ailb In Ion till fluid pi-Hs out through the ejTcul'itor\ duct, hence \c‘iicle must be 

con'-irtirul i u ir\oii lor siHrmuoztn (Sie Chip III) 

t,-,, 1 ■'■'B — Ri I ition ot \ Is uid Msiclie. (tilled with iodized oil) to ureters Both reml pches 

niM iHin lillid with 1. s pir nut sodium iodide solution opique catheter still m right ureter 


enters the neck of the seminal \esicle obliquely just as tlie ureter passes through 
the bladder wall There is either a valve or sphincter at tins point whicli prevents 
regurgitation 

The ampulla of the \as and the seminal vesicle do not unite to form the 
ejaculatorv duct (Sec Chapter 2 on Anatomy ) 



Fir 

through 

irritation 


116— Bilateral cpidid\ 
'a'otonn fails to pass 

afterward 


Iodized oil forcibU injected downward in Ining subject 
he tail ol the epididamis, no pain during injection nor 


and in the futur^rna°r ^P^^i'iynns This may be indicated in certain cases 
a \asotonn incision ^ considerable value This is carried out through 

tovard the posterior urethra L in f 

, s in making a vesiculogram No harm can result 
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from this procedure unless highly irritating aintrast media are used. lodlpin or 
lipiodol both in 40 per cent strength^ are excellent media for this purpose It is 
imp)ossible to Inject bevond the tail (Fig 156) of the epididymis 

The application of this method for diagnostic purposes is considered in Chap- 
ter 51 on Operations for Sterility 
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Some urologists even apply to the urine the same method of counting as is used for 
red corpuscles and leukocytes in blood specimens, viz , so and so many per cubic 
millimeter We think that such a refinement of laboratory diagnosis is seldom 
necessary from a clinical standpoint 


I C Reaction of the Urine 

Normally, the mixed 24-hour urine is slightly acid in reaction The acidity 
was formerly held to be due wholly to acid phosphates but Eolin'has shown that 
the acidity of a clear urine is ordinarily greater than the acidity of all of the 
phosphates, the excess being due to free organic acids Individual specimens may 
be slightly alkaline, especially after a full meal , or they may be amphoteric, 
turning red litmus paper blue and blue paper red, owing to presence of both 
alkaline and acid phosphates The reaction is ordinarily determined by means of 
litmus paper, which must be of good quality 

Determination of Hydrogen-ion Concentration The hydrogen-ion con- 
centration or true reaction of the urine is ordinarily about pH 6, with the normal 
range of 4 8 to 7 S Simple outfits for the determination of hydrogen-ion concentra- 
tion colorimetricalb can be purchased from the chemical supply houses Dilute 
the sample of urine with distilled water if too highly colored The phosphates in the 
urine act as a natural buffer Place 10 cc of the sample in a pyrex test tube, 16 mm 
internal diameter 'Add 0 5 cc of 0 04 per cent solution of bromthymol-blue, which 
as a range in its color changes from 6 1 to 7 7 If the urine is acid, less than 7, 
use brom-cresol-purple, 5 4 to 7, and if alkaline use phenol red, 6 6 to 8 2 If the 
urine is very alUIme use thymol-blue, 8 2 to 9 8, and if very acid use chlorphenol- 

° j colors are readily matched by referring to a color chart now 
generally used for this purpose, or by using a comparator 

Bacteriologic Examination of thf Urine 

examination of a stained smear made from the cen- 

mediiirnt; '1 inoculation of this sediment upon various culture 

rabbitt; ^^^es, the inoculation of ammals (guinea-pigs, 

rabbits, mice and fowl) with the centrifuged sediment 

' *’’= Centrifuged Sediment 

rapid orientatinn^a^^t’ method of staining is a most convenient one for 

T P-thogenic organisms 

necessary ^ tubercle bacillus, special methods of staining are 

iodine and washeTiToI^nT treated with a solution of 

color These latter arp alcohol give up the stain, others retain the 

method ” Those losinv ° ^ “Gram positive” or “to stain by the Gram 

as safranm or neutral red^is usL^^h but if a counterstain, such 

The visible (see Plate III) 

nontuberculous infections^oTTL^ ^ Z commonly found in 

tract m the femaU in n tract in the male and of the urinary 

lemaie into two groups, as follows 

Saunders Co, 1937, p Clinical Diagnosis by Lab^m^^Tl^hods, Philadelphia, 




PLATE III 


A Film from gonorrheal pus (Muir) stained with eosin and methylene blue (Muir) 
occi arc arranged m pairs and aie seen lying free but are usually intracellular and stain a deep 
1 V . J" "'“s stained by the Gram method The gonococci are 

^ color, 1 e arc Gram negative and to have stained deeply with the 
(neutral red) In left lower portion, one sees appearance of gonococci in culture 

B Ducrcy Unna bacillus as seen in chancroids (Muir) 

Tn ®Sar culture stained by the Gram method 

to form chains RStSl^e Xltmn'" arranged in pairs with tendency 

^ Bacillus colt from case of cystitis, stained by Gram’s method and counterstamed by neutral 

and taUn'^im^tio'^-i?.!''* bacilh in pairs end to end The organisms have lost the original violet stam 
flacclh In thp Gram negative In left lower quadrant is a culture stained for 

ilagclla In the right lower quadrant is a young agar culture stained with methylene blue 
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Gram posUrva 

Staphylococci 
Strcptococa 
Micrococcus ureae 
Smegma bacilli 
Pneumococcm 


Gram negatrva 
The Badenum-coU groap 
B pyocyaneus 
B proteas 
Salmonella gronp 
Gonococcus 

Micrococcus catarrkaUs 


JIany modifications of the Gram stain have been devisd. One of the best is that 
of Burke (Jour Bact, 1922 7 159) according to Jordan 

A. Air-dr) thuih ipread film and fii mth least amount of heat necessary to kill the organisms 
and hi them to the slides 

B Flood tmear with 1 per cent aqueoui solution of the dye (carbolic gentian violet) to be 
Hied. XHt 3 8 drops of a 5 per cent solution of sodium bicarbonate with the dye on the 
ihde and allow to stand 2 3 minutes 

C Flush off the excess stain with the iodine solution (1 Gm. iodine, 2 Gm. potassium Iodide, 
100 cc. distHled water) cover with fresh iodine solution and let stand one mmute or 
longer 

D Wash In water for 2 3 mmutea and blot off sU free water until surface of film is prac 
tically free of water but do not allow film to become dry 
E Decolorise with acetoue or acetone and ether (1 part ether to 1 3 parts acetone) until 
deceJonser flow^ from slide practically uncotorai This usually requires 10 seconds. 

F Blot dry The ibde dries quickly without blotting 

G Counter stam for 5 10 seconds or longer if desired with a 2 per cent aqueous aolutfoo 
of safranm 0 

H ^aih off excess stain by short exposure to water blot and diy Imaene in xylol or 
turpectine for several mkutes or until clear Examine. 

Staining op Tubebcix Bacilli 

After prolonged (thirty minutes at least) centrifugaliratlon of the unne 
preferably collected directly from the kidney either the original Ziehl Neelsea 
ICentralbl Bakt., 1891 10 273) or the Jones (Jour Amer Med Asso 1924 83 
1917) method can be used 


TECHNIC or THE ZIEHL NEELSEN (cAKBOL FUCHSIN) BTAIN 

The stain is composed of basic fuchsin I part absolute alcohol 10 parts 
5 per cent solution carbolic aad 100 parts 

A Flood the slide with the solution and bent gently over the flame untfl tbe film wems 
deeply stained, 

B Wash and decoloiue with a 2 per cent solution of bydrochlonc add in 80-95 per 
alcohol It is wen to decdonxe until the thmner portions of the film show no red color 
C i\ ash m water 

D For a contrast stain, use methylene blue. 

Eu Wash and examine. 


TECHNIC OF JONES METHOD 

Centrifuge unne at low speed for 2 3 minutes One half of the supernatant 
liquid is poured off and the other half diluted one fourth of its volume with 95 per 
cent alcohol and another fourth with distilled water Now centrifuge at high speed 
for 5 minutes until the supernatant liquid is clear The latter is poured off smears 
made from the sediment and stained bj the Ziehl Neelscn method Jones main 
tained that the majority of the badlll remain in the supernatant liquid ha\ing 
practically the same spedfic graWty as the urine 
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2 Inoculation o£ Centrifuged Urinary Sediment on Culture Mediums 

It IS beyond the scope of this book to describe the culture mediums and mode 
of identifying culturally the various bacteria found in urinary tract infections 
These can be found m all of the standard text books of bacteriology 

We wish, however, to call attention to the rapidly increasing importance of 
the culture method in the detection of tubercle bacilli in the urine A comparison 
of the smear, culture and animal inoculation method by one of us, which was pub- 
lished recently (Surg , Gynec and Obst, 1937, 65, page 89 of Internal Abst of 
Surg ) has shown that the culture method has become a laboratory method which 
can be used routinely, since Loewenstem in 1924 showed that the contamination 
of culture mediums by nontuberculous organisms can be eliminated by treatment of 
the urinary sediment with sulphuric acid solutions The two culture mediums which 
gne the largest number of positive results are (a) the Loewenstem and (b) the 
Petragnagni medium as modified by Dr A Saenz of the Pasteur Institute (Pans) 
According to de Carvalho and Corper, as many as 100,000 tubercle bacilli 
must be present in order to be seen in a smear of the centrifuged urinary sediment, 
^\hcreas onl> a few, one to ten bacilli, are necessary to give a positive result with 
the cultuie and guinea-pig inoculation methods 

A positne culture can be obtained as early as the fifth day after inoculation 
of the medium The iverage period is from 12-14 days, whereas it is necessary to 
wait for SIX weeks to obtain a positive result from a guinea-pig 

The culture has been found to be positive in a number of cases in which the 
smear was negative 


Laboratory Animals with the Centrifuged Urinary 

In the majority of cases of infection of the urinary tract, this method is 
emp oye only in the search for tubercle bacilli There are three distinct types of 
the tubercle bacillus, which can be readily identified by their cultural character- 
is ics an t eir pathogenicity toward certain laboratory animals These three 
t 3 'pes are the human, the bovine and the avian 

nni pathogenic for guinea-pigs and rabbits but 

Dathnf 7 pn?r''f’ 1 1 ^ avian type is nonpathogenic for guinea-pigs, and only 

i h massive doses of bacilli are inoculated The avian 

found /n vmulent for fowl in minute doses This type is very rarely 

tion of thp g^mea-pig is most commonly selected for the inocula- 

rule 1 subnu " for tubercle bacilli As a 

remon of thp ^ sediment being injected in the 

work FollowmnTh " ^ntraperitoneal method is less often used for clinical 

caseo,f Itrf. ^he site of injection, which becomes 

(Plate V) then ih involvement of the adjacent inguinal lymph nodes 

develops Everv ° ^ retroperitoneal chain before a generalized tuberculosis 

The latter excluders ^thp'^n'^^^ guinea-pig and culture methods 

infections and from son ^ of death from intercurrent nontuberculous 

bo\ine t\T)e of tubprrlp i common cases of infection by the 

•Pe tubercle baallus, m which the colonies require forty days to 
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develop (the same Ume required for a poaithe guinea-pig test) the culture method 
Is not satisfactorj It fs always advisable to inoculate two guinea pigs because 
one may die of an intercurrent (nontuberculous) infection 

PItfallt in the Interpretation of Smears and Cultures of Tubercle Bacilli 
prolonged search and good staining methods tubercle bacilli can be 
found in 85-90 per cent of cases of renal tuberculosis l\Ticn acid fast bacilli 
are found In a smear, it must be certain that ever} precaution has been taken 
to exclude contamination by acid fast saproph>tes These ha\e been found on 
prc\aousli used slides on laborator} glossmire In tap-water, urine human blood 
and in chemical reagents used In preparing the elutions Such add fast sapro- 
phjles cannot be distinguished in smears from tuberde bacilli hence if there 
fs an} doubt in a gi\en case it is belter to emplo} both the culture and guinea 
pig examinations 

Fresh culture medium should be prepared cxer} eight to ten days and from 
6-8 tubes should be inoculated with 0 5 cc. of the urine sediment pre\aousl} 
treated by the Loewenstem Hohn technic. Inoculation of the tubes should be 
earned out if possible in a dosed room so os to a\oid the depo<;it of add fast 
saprophytes present in dust One half of the inoculated tubes can be kept at 
ordinary room temperature and the others in the incubator If there Is any 
doubt about a given colon) or colonies being aad fast 5apropb}'tes, and not 
tuberde badlli it la advisable to inoculate scrapings from such colonics into 
guinea-pigs. The latter do not present an} typical tuberculous changes following 
inoculation with colonies of acid fast saprophyics 

TESTS OF REN'AL FUNCTION 

The estimation of renal function indudes the following steps 

1 Biochemical examination of the blood for evidences of retention of nltrog 
enous end products 

2 Tests Indicating how both kidneys act as a umt i e total renal function 
tests. 

3 Tests which yield information ns to the separate (independent) action 
of each kidney i.e separate renal function tests 

Before considering these in the order named, we will recall (see Physiology 
of Kidney in Chapter 3) the fact that the glomeimlar membrane acts as a simple 
filter All crystalloid substances of the blood are found in the same concentra 
tion in the glomerular filtrate os in the blood. The colloids, espedally the pro- 
teins do not pass through the glomerular membrane A reabsorption of water 
and difierent substances takes place In the tubules where the onginal glomerular 
filtrate is changed mto the definite urine The kidney also plays an important 
part in the regulation of the add-base equilibrium of the blood 

1 Biochemical Examination of the Blood. 

Theoretically the evidence of the degree of retention of Dltrogenous end 
products in the blood, is obtained by an estimation of the total non protein nitro- 
gen, urea nitrogen, uric add and creatinine Practically the estimation of the 
urea nitrogen content of the blood is the only one employed in daily practice 

The following figures represent the values obtained in health under ordi 
nary conditions of diet and exerdse 
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Total nonprotem nitrogen 25 to 30 mg per 100 cc 

Urea nitrogen 12 to 15 mg per 100 cc 

Uric acid 2 to 3 mg per 100 cc 

Creatinine 1 to 2 mg per 100 cc 


of blood 
of blood 
of blood 
of blood 


The distinction between urea and urea nitrogen must be kept in mind One 
gram of urea nitrogen corresponds to 2 14 Gm of urea Blood urea is usually 
recorded in terms of urea nitrogen To estimate the degree of nitrogen retention 
some workers determine the total nonprotem nitrogen of the blood, others rely 
upon the urea nitrogen alone according to Todd and Sanford-* It apparently 
makes little difference which of the two (total nonprotem nitrogen and urea 
nitrogen) is determined, since the results run closelj'^ parallel under practically 
all cirt iinistances Estimation of urea is much simpler and one of two methods 
(TohnWa method with aeration or Van Sl3'ke-j\Iarshall modification of the 
Marshall I rease methods) are usuallj'- employed 

Specimens, usually 10 cc from a vein at the elbow, for the estimation of 
iiiei should be taken before breakfast 

I he blood-urea content is the best index to the amount of retention of nitrog- 
enous substances m the blood (Bugbee, Jour Urol , 1928, 20, 541) A persistently 
high blood urei (o\ei 100 mg) indicates poor renal function if accompanied 
I13 a low phthaleni output (->66 later) A. normal blood urea alone does not indicate 
no'inal rtinl function The majorit3'^ of urologists consider that a blood-urea 
content o\(.i 50 nig per 100 cc indicates faulty elimination Some raise this 
niinimuni to 60 mg The prognosis as regards a high blood-urea content is better 
111 acute than in chronic retention of prostatics Under appropriate treatment, 
a figure as high as 250-300 mg following acute retention, can be rapidly reduced 
to so mg or even to normal (30 mg ) If, however, the kidney has been 
more serioiis y damaged as the result of back pressure alone or combined -with 
favomWe reduction of the high blood urea by treatment is less 


iVin f creatinine content of the blood, its estimation is of less importance 

rnnfp unless the latter remains persistently high A blood creatinine 

f " ° be regarded as normal A rise to 5 mg is 

of serious prognostic significance 


2 Total Renal Function Tests 

in evervdav suggested, but relatively few are used 

the two^ kidnev” intended to give information as to how 

bladder neck o’tetTuct'm 07811 7^67' 

as a total funrh'nn'^w commonly employed 

used, will only be re'fer7d To b™% 

Th rl ^ Interpretation of Results of Phthalein Test 

tion (0 0006 Gm ampules containing 1 cc of a 0 6 per cent solu- 

care beinf^ taken to solution is preferably given intravenousl3^ 

the entire contents of the ampule 

'Suam Philadelphia, W B Saunders Co, 1937 
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The time of appearance varies from two to eleven minutes In 44 tests on 
23 normal individuals E Claj Shaw (Jour Urol 1925 13, 575) found that 
40 per cent was eliminated in the hrst IS minutes 17 per cent dunng the second 
Buch interval of Ume 8 per cent during the third, 4 per cent during the fourth 
quarter hour and then there is a gradual decrease during the second hour In 
general, it is estimated that the total output in the first hour after appearance 
of the dye averages from 40-60 per cent and that of the second hour, from 
l5 25 per cent. Pasteur Vallery Radol (Presse hlWicale Dec. 12 1936) found 
in studying 75 cases of nephritis and 6 normal individuals with control b> other 
methods, that an elimination equal to or above 
25 per cent dunng the first 15 minutes Indi 
cates that It will reach the normal figure at the 
end of the first hour If the elimination only 
attains 20 per cent in the first IS minutes no 
deductions can be made and it Is advisable to 
continue the tests for the first hour A new 
Young Elvers Phthaleloometcr (Fig 157) 
greatly fadlltates the phthalein estimation 
Young (Jour Urol , 1931 26 25) uses a 
chart on which the appearance time is first 
noted- The phthalem eaUraations are made 
every half hour after injection and also at the 
same intervals after appearance of the dye for 
four half hour penods respectively Thus, the 
curve of the phthalem output for two hours 
after injection and two hours after appearance, 

IS recorded- The same chart* serves for various 
laboratory and climcal data the blood urea 
curve showing the inverse parallelism already 
referred to between the phthalem elimination 
and blood ur» content In cases of prostalic 
obstruction We are indebted to Dr Young for 
permission to reproduce two typical charts. 

The first patient (Fig 158) bad an acute retention from prostatic obstruction 
with a residual unne of 1 000 cc. and the blood urea was 228 mg per 100 cc. 
The phthalem test showed an appearance time of 8 minutes but the curve of 
elimination was bad being 10 per cent the first half hour 20 per cent the second 
15 per cent the third and 10 per cent the fourth Under continuous catheter drain 
age the blood urea returned to normal and the phthalein began to improve within 
five days. After 30 days the ehmination In the first half hour was 40 per cent. 

In the second case (Fig IS9) there was back pressure of long standing due 
to prostatic hypertrophy The blood urea on entrance was 130 mg per lOO cc 
and the appearance time of the phthalein was one half hour after injection During 
the second half hour there was still only a trace present and during the follow 
mg three half hour penods only 5 per cent was eliminated each time the total 
being IS per cent In two hours and thirty minutes after Injection. Under catheter 
drainage the blood urea rose to 185 mg per 100 cc, but rapidly dropped to normal 

The Juccmh'e phthildm ire darted with dotted or^ken Udo. 


Fro. 15 — \ nnr \cm 145 E3m» 
PhtlaWnomeleT with per mi Beot color 
dlia iccunldy fndcated to retd in* 
cmilfif pmeaUra of pbthaHn of 
qvdroen wbkh Is arrkd in sqaare 
ground rIus tot tobe ( 1 ) 

If the rpedroen his a strong Driniry 
color iccunte roitchini; nay be ob- 
tained by plidus in equiDy diluted 
fpedjnen of urine In the tube (b) The 
lens to mignify tie rodlng of the 
pinBel pliDO of color Is not shown, 
Tbe tube whkh cmrriei the stem of the 
lens Is shown beneath the retdlng (leseei. 
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1 fo the time of operation During the same period, the phthalein 
/rXl .mprovement, the appearance ume dropping to 6 minutes 


Gr.tten 




-- - H 

HticnoIsolpliontfiWlVialeiit Chari :: 

_ - ■ n ( < I I . ..I » A « i 1 t t U C! 



Fig 1S8 — Acute urcma (blood uiea 230) in a case of obstruction Residual urine 1,000 cc Prosta 
ttctom> successful (Courtesv Hugh H Young, Journal of Urology ) 



Fir ISO — Chronic uremia omng to prostatic hypertrophy Marked improvement with catheter 
drainage Prostatectomy successful (Courtesy Hugh H Young, Journal of Urologv ) 

The elimination m the first half hour rose to 30 per cent and the total curve was 
an evcellent one 
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A\e ha\e died these two cases to show the necessit> of phthalein tests and 
blood-urea estimauons being made on the ^mc daj and hour, os well as the 
use of one as a check on the other Blood chemi5tr> usualK demonstrates renal 
changes at a much later stage according to Dr "Voung (loc. at ) but token in 
conjunction with the phthalein test is of great \’aluc Bj a remarkable Inverse 
parallelism, the two tests furnish a graphic demonstration of impro\*ement under 
treatment For more accurate determinations of the phthalein test, "ioung and 
Elv'crs ba^e presented a new phthaleinometer 

The onl> drawback to the phthalein test is the difficult of making the 
estimations if there is much blood In the urine 

Other Total Function Tests, Onl> bnef reference will be made to other 
tests of total renal function because they arc cmploj-ed but little In comparison 
to the phthalein test 

Creatinine Excretion Test, This was first studied bj R, H ^lajor and 
w ar m ly recommended bj N F Ockerblad (Jour Urol 1P2S, 13 411) A polyuria 
Is produced by forang fluids The urine is collected for one hour to determine 
the normal rate of excretion for the patient Then S cc of the buffer solution 
containing OJS Gm of creatinine with 1 cc. of phthalein is Injected intravenously 
and the unne Is obtained by catheterUalion at IS-mmute inter\Tils for two 
hours. In a later paper (Jour Urol 1925 14 477) Ockerblad reported his ex 
penence as being \erj satisfactory In 1 000 cases 

Urea Excretion Clearance Test, This test was first described by McLean 
and still has some enthusiastic advocates The test can be made m one of three 
ways (a) By giving 10 Gm by mouth Within a period of sit hours the blood 
urea must have returned to normal If there is a decrease in renal function the 
urea given by mouth remains in the blood as long as 24 hours (b) If 20 Gm 
are given bv mouth it should all be excreted in 48 hours, (c) This is the most 
frequent method of application of the test Following evacuation of the bladder 
contents 15 Gm, of urea are given ui 100 cc water or m 200 cc. weak coffee 
The urine Is collected at the end of the first and second hours respectively The 
urea concentration in normal cases rises to 2 5 per cent or higher in the second 
unne If only 2 per cent is found the renal function can be considered as good 
but not normal If it is only 1.5 per cent U indicates a deaded decrease in func 
tion. The presence of blood does not interfere with the test but that of sugar 
does. A very favorable report of the use of this test in pro«tatlcs was made by 
Husfeldt and Aalkjaer (Acta Chir Scand 1933 70 396) 

The Volhard Concentratioa and Dilution Test This is more frequently 
employed by certain European urologists hke Wlldbolz, than elsewhere It Is 
based on the fact that the amount of urine passed by a normal individual In 24 
hours 15 1,500 cc. with a speafic gravity of 1020 The patient to be examined by 
the dilution test is given 1 500 cc. of fluid (weak tea) early in the morning on 
an. empty stomach. The urine is collected every half hour for four hours the 
amount and specific gravity of each voiding being noted The normal kidney 
excretes I 500 cc. in four hours at least half m the first two hours. The speafic 
gravity drops to 1000 If the mode of excretion changes in such a manner that 
the major portion of the ingested flind is not passed during the first hours but 
is more or less equally distributed so as to be 350-400 cc. ev-ery hour this indl 
cates a slight change In ability to excrete If the total amount excreted in four 
hours drops to 200-300 cc and the specific gravity remains about the same and 
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not below 1010, a senous disturbance in the filtration power of the kidney can 
be assumed 

The concentration test can be earned out on the following day No fluids 
and only dry food can be taken for the 24 hours before beginning collecting the 
urine at hourly intervals in order to ascertain the specific gravity of each voiding 
In normal cases the specific gravity rises to 1025-1030 If it remains below 1020, 
it indicates a diminished ability on the part of the kidney to concentrate 

Neitlier the Volhard dilution and concentration tests nor the more recently 
published Lashmet-Freyberg concentration test (Jour Amer Med Asso , 1935, 
lOS, 1575) have been adopted in American urological clinics and in only a few 
European ones 

Indigo Carmine as a Total Function Test The use of mdigo carmine as a 
test for combined (both kidneys as a unit) renal function was warmly advocated 
by the late B \ Thomas (Jour Urol, 1930, 24, 141) and more recently by 
Chwalla (Zeit Urol Chir , 1932, 34, 85) Although the use of this dye as a test of 
separate (individual kidney ) function is becormng more and more popular, there 
has been objection to its use in piostatics for determination of combined (total) 
renal function Only 2 5 per cent of the indigo carmine injected is eliminated 
through the kidnejs :\Unj hours may elapse before the total elimination is com- 
pleted, nhereas in normal kidneys, 75 per cent or more of the phthalein injected 
is eliminated within the first two hours 


Excretory Urography as a Total Function Test 
up in the chapter on Radiography 


This has been taken 


3 Separate Function Tests 

asam,TnMu employed as a rule in conjunction with ureteral catheterization 

bacterioloo-ir J ° kidney for chemical, cytologic and 

the wo o employ 

tue two following separate function tests 

(a) The mdigo-carmme test 

(b) The phthalein test 

or Lilly) contafmni^fi^^^^f'^^^^ contents of an ampule (Hynson-Wescott 

venously or int^hp ? i ^ be injected intra- 

the kidney function lo i ^ appears in 3-8 minutes after injection If 
seconds) to a very deerbkie ’ If IhT^ '"'^al color changes rapidly (30-60 

this change from a pale to a Hart ki of the kidney is greatly reduced, 

retains its pale blue color tti h fuke place and the urine 

IS only moderately redncpr? period of observation If the function 

very slowOy, after an internal If is^fn ^ 

centage of indigo carminp wh h minutes One cannot estimate the per- 

the interpretation ofThe case with phthalein, but 

poor concentration of theX^m the^^i indicating normal or 

rate function was first suevp^tpr? k acquired This test of sepa- 

■ng rapidly all ovXtheX X if X Its use is increas- 

ureters have been catheter, rp.i i! to inject the dye before both 

ureteral orifices, althS t i X'^c XII) from the 

soon discolors the bladder conte^t<;^t° them in difficult cases, 

contents to such an extent that it is necessary to 
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change the fluid by continuous imgation through the cystoscope We tvail until 
all unne speamens have been collected for chemical, cystologic and bactenologlc 
study before having the dye given intravenously by an assistant. As In the case 
of phthalein the presence of much blood In the urine may interfere with the 
interpretaUon of the color of the blue dye Indigo carmine has the advantage over 
phthalein of enabling us to dispense with the 10 per cent sodium hydroxide 
solution which is used to determine the appearance time of the phthalein in 
the form of a rose color at the point where the unne dnpplng from the ureteral 
catheter encounters the altallne solution 

Taken In conjunction with the blood chemistry findings the Indigo^mrmine 
test yields as good results as phthalem. It has the advantage that the cystoscopist 
13 not obliged to wait for a report on the results of the phthaleinometer examina 
tion os to the percentage eliminated in a given time but learns to form his own 
judgment as to the function of the kidneys excreting as independent units 



Flo. 160— A Larire cont calojlos la tbe left Iddoey 

B Sam# ewe A riphi pj-dotnea ww made In order to eonfina the r«ulU obtained after 
Injecting ItxUpo cirmhie Thb indkited i Dormall) formed pd\b but compen«atorn\ enlarienl 


The Phthalein Te»t The technic of the intravenous administration doe^ 
not differ from that used prcliminan to the total function phthalein lest de 
*cribed abo\*c The ureteral unne after specimens have been collected for chem 
ical cNstolofiic and bacterloloRic 5tud> js allowed to drop into a small tran*^ 
parent rIoss receptacle containing a 10 per cent solution of Hidium hjdroxidc 
\s soon as the latter becomes red at (he point of contact of the phthalein and 
alkaline solution the appearance time of the phthalem ts noted This v^aries from 
J 8 minuter rarcl) longer In rwrmal individuals To avoid using a 10 per cent 
sodium hvdroxide solution one of bicarbonate of «oda works equalij as well 
Objections raised against the accuraev of the phthalein as a separate function 
test arc first that unless ureteral catheters of large Ize or of an occluding t>'pe 
are u-^l considerable urine escapes along Idc (he catheter and is mixed with that 
of the other kldnev in the bladder Second unless the phthalein elimination Is 
sufucient in the first or second fifteen minute penwl following Its appearance 
in the alkaline solution a longer period of observation becomes neces<ar) 

if the c>'stoscope has lieen rcmovetl and the patient 'em lack to betl niihom 
removing the ureteral catheters which have been le<l Into te^t tuljes or small 
l>ntilr< ainchetl b\ adhesive tape to the patients ihichs there can l>e rm objec 
lion to prolonging the perifnl of collecting pecimen for further phlhalnn esti 
mations oiherwl-e manv patients object to Iving on the cvstcKopic table for 
more than half an hour 
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As far as time ot appearance of indigo-carmine and of phthalein is concerned 
there is no difterence i e about 3 to S minutes in normal indi\aduals Indigo- 
carraine has an additional ad\antage in enabling the cistoscopist to approxi- 
mateh determme tie functional capaciU of each kidnei' b}- the rapiditi" with 
which the initial pale blue becomes a deep blue This takes place within a mmute 

in a norm all}' functiomng kidne}^ 

Although the phthalein test is the method 
of choice for total function tests, the number 
of urologists who employ indigo-camune for 
estimating the separate fimction of each kid- 
ne\ IS constant!}’’ mcreasing 

One factor must neier be oierlooked m 
the e\aluation of the results of separate func- 
tion tests and that is the remarkable recupera- 
ti\ e powers of the kidney The function ma} 
appear to be very much dirmmshed because 
of the toxic influence of a diseased kidney 
upon the opposite one Such a dirmmshed 
t unction IS usually transitor}' owing to the 
abilit} of this second kidne}* to ehrmnate 
toxins as soon as the source of infection has 
been remo\ ed For this reason, it is adnsable 
to repeat the separate function tests, as a 
single estimation does not always suffice In 
cases where the function on the side opposite 
to that upon which the diseased kidney is situ- 
ated, is greatl}’’ diminished, much information 
can be obtained, we have found, in an ascend- 
ing urogram if it fails to show any abnormal 
changes (Fig 160) Although not final, a nor- 
mal urogram indicates, at least, a relati\el} 
slight, if any, invoh’ement of the kidney and 
this perhaps of only toxic character If this 
opposite kidney on several exaimnations shows 
a marked decrease m function, but negati\e 
chemical, cytologic and bacteriologic findings, 
then excretor}'^ and retrograde urography are 
nf T ^ 1 indispensable in order to exclude the presence 

both kS f if ^^ble to do the work of 

of the Kjdne}s)° remoxal of the opposite one (see chapter on Anomalies 

cxstoscoDv' anH ii^rx ous indniduals there is such a marked pol}mna durmg 
x'alue and the catheterization, that separate function tests are of httle 

if anv urine a\ f repeated In other indmduals, there is httle 

secre't.on (Tee Cham f tests as the result of a reflex inhibition of 

^ater (not e\ceedingTo5°Ff T tound that if warm 

the unne soon appeal If th quantity into the renal pebas 

b} mouth m moderate amounts the patient must be given liquids 


V] 
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Pig 161 — P\elo<n’am from personal 
ca^ of congenital lack of decelopment of 
kidnc\ Peeloaraphc oiten gi\es more 
information m such cases than functional 

IC'tS 



CHAPTER 9 


AIv’^ESTHESIA IN UROLOGY’ 


EMIQWAL AXimtESU 

oxtMM. ryHALATiasr Aximmu inxAi, Asisnitfu 

ffUHrACX (MTICOCn MUIIRANT) AXulUEXIA ITTRArOroUS AXUlilZHA 

ETTILTHATICCT ANrtTinaLA AXD JfX*Tr BLOCK 
IBO 


The choice of an anesthetic is of great importance In urologic surgerj' Many 
older patients with bladder neck obstnicUons are poor surgical risks Operations 
on the kidney are frequently unavoidable even though the general condition of 
the patient is poor The urologist has therefore been at the forefront in the use 
of new anesthetics and new methods of their administration in the attempt to 
employ the type of anesthesia that will be satisfactory with the least 111 effect 
on the patient Recent advances have greatly increased the choice of anesthetics 
When carefully administered by those who ore well trained there Is practically 
no danger involved In the administraUon of the tried anesthetics by the vanous 
routes It is advisable not to push an anesthetic agent beyond its ordinary limita 
tions but to make use of others as the occasion requires. 


METHODS 


The following methods of anesthesia are generally employed in urologic 
surgery 

1 General Inhalation Anesthesia 

2 Surface Anesthe^a 

3 Local Infiltration end Block Anesthesia (Fig 163) 

4 Regional Anesthesia 

5 Spinal Anesthesia 

6 Intravenous Anesthesia- 


General Considerations The type of anesthesia to be employed In a given 
case depends to a large extent upon the age of the patient the general condition 
the region to be operated upon and whether it be a major or minor procedure 
Thus, local anesthesia can rarely be employed in children below the age of 12 
because the patient will not as a rule co-operate. In elderly men with cardio- 
v’ascular disease renal disturbances and emphysema general anesthesia muat 
be employed with considerable caution because of p>ossible damage to the kidneys 
and the danger of pulmonary congestion- 

infiltration anesthesia is not very effective in inflamed surfaces. In block 
anesthesia a successful result is often dependent on the experience of the opera 
tor Caudal anesthesia is not effective fn a small number of in infants 

anesthesia for mmor operations such as drcomdslon is unnecessary and for 


Indebted to i paper by J S Loudy Recent Advance* in Aneitioia," Joor Amo 
Med Aa*o Feb 5 lOW in the prepaiation of thb chapter 

Ue are Indebted to Dr Alfred E Jone* for \'*loable aijirtance fn the preparation of thb 
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patients who are stuporous or toxic, as in urosepsis or urinary extravasation, 
a good deal can be done with little or practically no anesthesia 

Local and general anesthesia can be often combined for the benefit of 
the patient In suprapubic prostatectomy, local infiltration anesthesia for the 
abdominal wall can be used in conjunction with caudal anesthesia, then a little 
inhalation anesthesia can be given for a few minutes at the time of removal 
of the prostate Thus, various forms of local anesthesia can be combined with 
general anesthesia in some cases 

One form of anesthetic agent may be used as for induction anesthesia, and 
followed b}'^ a general anesthetic Thus, avertm can be given by rectiAn, particu- 
larly in children, and may replace preliminary medication Intravenous anes- 
thesia may also be used as an induction anesthesia to be followed by inhala- 
tion anesthe=:ia 

Preliminary medication is essential in most cases Barbiturates and mor- 
phine are the most satisfactory They reduce metabolism, and when given in mod- 
erate doses are inoie ‘-alisfactor}' and safer than when large doses are adminis- 
tered Some medication should be given the night before, and another dose 
combined with atropine should be given immediately pre-operatively With proper 
preliminar} medication most of the apprehensive patients come to the operating 
room m a calm frame of mind 

The use of a Magill intratracheal tube for inhalation anesthesia has been 
recommended when wide respiratory movements interfere with the operation, 
or where the position of the patient for operation makes breathing difficult 
With the use of the tube respirations are much more quiet The intratracheal tube 
is also extremely valuable in resuscitation, or when there is danger of asph 5 ^ia 
The use of oxygen and rebreathing with carbon dioxide at the end of an operation 
helps to revive the patient more quickly If the condition of the patient becomes 
unsatisfactory during an operation caffeine and adrenalin may be given to carry 
the patient through 


1 General Inhalation Anesthesia 

Ethylene appears to be the safest and most satisfactory anesthetic for inha- 
lation It is now widely used in genito-unnary operations of all kinds, especially 
in the aged and in other poor operative risks Anesthesia develops in a few min- 
ut^ , blood pressure is very little altered , there are practically no after-effects, 
and the patient is conscious within a few minutes after the operation However, 
when deep anesthesia is required, ether must be added Ethylene, as well as ether, 
IS in finable and explosive, and neither can be used where electrosurgery is 
being done Cyclopropane, which was introduced by Waters, is rapidly coming 
n 0 general use, and is replacing ethylene in some clinics The anesthesia is 
eper and more satisfactory than with ethylene and no ether is necessary for 
ep anes esia Ether is still a satisfactory and safe anesthetic The open mask 
p met od is still employed in many clinics Ether alone is safer than nitrous 
OM e, or t e latter elevates the blood pressure Nitrous oxide interferes with 
does not give deep anesthesia, and is not entirely safe in the 
nf Vi nitrous oxide is still widely used, chiefly, however, for anesthesia 

uration It is frequently employed for induction anesthesia to be followed 
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by ether Nitrous onde is not inflammable, and can be used where ether and 
ethylene are contra indicated- 

2 SuarACE (mucous membrane) ANKrtHEau 
Topical applicaUon to the posterior urethra preliminary to instrumentation 
is not as often used at present as formerly A speaal tube {Fig 162) can be used to 
deposit Aljpm tablets in the postenor urethra Instillation of a few cc, of a 1 per 
cent Mctycame solution through a Guy'on catheter gives goo^ anesthesia in the 
postenor urethra. Metycaine is a more satisfactory surface anesthetic than Novo- 
caine and its action is more prolonged Injection of a 4 per cent Novocaine solution 
into the urethra is also of value preliminary to instrumentation Ten per cent 
Novocaine can also be employed but It is well to remember that reactions may 
occur Cocaine has been discarded as a local anesthetic in urology 



Fia 163 — BnBiford L^vis Ubkt defMdtor for tnoUMfb of pottfrlor urcthrm. 


The postenor urethra is >’ery vascular and absorption tales place very readily 
so that m individuals with an Idiosyncrasy to axaine or to high concentrations of 
Novocaine may result m severe reactions We have bad this cxpenence in a number 
of Instances ^\’hen such Novocaine reactions occur either with caudal anesthesia 
or following instillation in the urethra sodium araylal given intravenously will stop 
the convulsions and counteract the effects of the Novocaine 

In infiltrations and strictures of the urethra with a mucous membrane which 
is not fntact, absorption is very rapid Instillation of an anesthetic into the bladder 
U of little value and is seldom employed- The bladder Is not sensitive and fulgura 
lion of small papillomata can be earned out successfully if the urethra has been 
well anesthetued In cases of very nrmrorw slnctures as well os in chrome cystitis 
particularly' tuberculous and interstitial cystitis, it is often advisable to use caudal 
anesthesia preliminary to dilatation of the urethra or before cystoscopy 

3 Inttltbation Anesthesia AND Nerve Blockino 
These two forms of local anesthesia have a wide application in urologic sur 
gery They can be used over any area and can be combined satisfactorily with 
other methods of anesthesia. 

(a) In infiltration anesthesia (Fig 163) the fluid is injected along the line 
of incision This is al«o often combined with field block (Fig 164) as Is usually 
done in supra pubic cystotomy A 1 per cent Noviicalne solntion Is the best anes- 
thetic to use. For inflamed surfaces, ethyl chloride spray can be used because 
Infiltration anesthesia is not as effective here However as a general rule infiltra 
tioo anesthesia is quite satisfactory even In Inflamed surfaces 
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We have done a large number of operations on the kidney under local infiltra- 
tion anesthesia Perinephritic abscess can be opened and drained through a small 
muscle-splitting lumbar exposure under local infiltration anesthesia We have also 
done a large number of nephrostomies through a muscle splitting lumbar exposure 
of the lower pole of the kidney under local infiltration anesthesia 

(b) Block anesthesia or field block is of particular value in operations on 
the external genitalia in the male Practically all scrotal operations can be done 
with a circular block high up on the scrotum together with infiltration of the cord 
For circumcision a circular ring of anesthesia in the middle of the shaft of the 
penis, together with infiltration of the corpora cavernosa is satisfactory Supra- 
pubic cystotomy is also done under field 
block Cystotomy is a minor procedure 
and wherever possible should be done 
under local anesthesia There is no 
need, in most cases, for inhalation or 
spinal anesthesia Local anesthesia 


Fig 163 



B 



A T 01 various lorms of local anesthesia 

A Intraderma], usually employed m line of incision 

C DeeS^K', blockmg nerves supplying skin and fatty tissue 
Fir 1 of nerves of muscle and periosteum 

which needles OTP block for suprapubic cystotomy The numbers indicate points at 

cn needles are inserted into subcutaneous layer and fluid injected in direction of arrows 


outinely employed for cystotomy has given a definite reduction in the mortality 
irom this operation in old men 

FOR Suprapubic Cystotomy Wheals are raised at the four 
fhfr? 1 area whose outer angles correspond to the lateral edges of 

tViPcp ^ t ^ upper to the umbilicus and the lower, to the pubes (Fig 164 ) From 

oin s, t ^ subcutaneous tissues are first injected in a radiating manner, then 

mtn structures along the line of incision, and finally the needle is inserted 

came solutm^^^^^ sp^ce It is usually only necessary to use a 0 5 per cent Novo- 

prefett^utp^^b! r ^ Scrotum (Figs 165 and 166 ) In this area, we 

came either wntb ucrve block method A one per cent solution of Novo- 

its contents nn suprarenin, is the drug of choice For the scrotum and 

side (Fie leri for the initial wheals are No 1 and No 2, on each 

operatioL all thes^"^^ the scrotal skin joins with the skin of the thigh In bilateral 
in addition ten r T ^ connected by a circular subcutaneous injection and 
at points land , solution is injected directly into the cord 

ot more than 50 cc of the solution is used for bilateral opera- 
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tions Thu procedure is espedaliy appJjcable to operatioM such as hydrocele or 
varicocele when a scrotal incision la used. 

For all operations upon the penis, from complete amputation to arcumasion, 
no better method has been devised than the arcular injecUon of the skin of the 
perns at its base This is preferred to local Infiltration in circumcision for two 
reasons it does not distort the field of operation and It does not carry infected 
matenal into the deeper tissues from a foreskin which is frequently Inflamed This 
13 especially desirable m the dorsal slit operation for balanitis The points of 
entrance of the needle are directly over the pubic bone where the spermatic cord 
crosses. With the penis drawn out a subcutaneous circular injection is made From 



Fio 165— Blocking of Uu tootua (after Braon) Wbe«ls tre mide u 1b Fig. 16J over the 
pubk fplm to Inject the fMo.lnp ulml nerve* end two otbm (ooe on each ilde) a Uttle lower to 
uaject the psuto-crural tkcrve*. Tlje ipermattc cord aod pubca are iojeded through the wtraUi over 
the pubk botK and nibcutaseou* iojectiou are flnaOy made pawdpg around the hue of the penJi 
and JototiLff all the wheal* together 

Fk. 166 — Field block for operaUon on the penl* (after Braun) wheal* are rml*ed Jtat middle 
to and below both pobk The heavy Itne* indicate the nbcntaDeou* InhJtratloo arotmd the 

ba*e of the penit, 


below the needle penetrates the scrotum and above it reaches to the suspensory 
ligament of the penis Usually fifty cubic centimeters of the solution will suffice, 
but in fat persons frequently 75 cc. will be required. This procedure is espeaally 
applicable in plastic operations on the penis such as in hypospadias and closure of 
a fistula in the penile portion of the urethra- 

4 Regional Anesthesia 

Field block anesthesia may be included under this heading but when regional 
anesthesia is discussed some form of nerv-e block is usuallj considered Regional 
anesthesia differs from local anesthesia in that the fluid is not injected along the 
line of inasion In nerve block extra or para neural injections near the nerves 
cm off the conductmty of the nerv’e Caudal extradural or sacral anesthesia is 
commonlj used at the present time Parasacral and para\-ertebral anesthesia are 
•eldom emploj-ed. Parasacral anesthesia is difficult it imxiK'es Injection of the 
sacral foramina and is superfluous for caudal anesthesia suffices in the majoriU 
of cases. 

Para\-ertebral anesthesia has a rather limited use It has been used extensively 
b> HKts In renal surgery but is rarely cmploj^d in this country In this procedure 
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the lower 4 thoraac nerves are blocked through the liberal use of large quantities 
of anesthetic 

Technic of Sacral or Caudal or Epidural Anesthesia Some prefer to 
place the patient on the side, others in a prone position with a folded pillow or 
sandbag under the pubes One can locate the sacral notch in three ways (a) by 
passing the index finger downw'ards (caudally) along the spines of the sacrum, 

(b) by beginning at the coccyx and 
passing the finger upwards, (c) by 
palpating the sacral cornua (Fig 

167) between which the notch lies 
After having felt the depression (Fig 

168) corresponding to the sacral notch, 
an intradermal wheal (Fig 163) is 
made over it with the anesthetic solu- 
tion and the shortest needle A longer 
(8 cm ) needle is now inserted at an 
angle of 30 to 40 degrees (Fig 169), 
down to the fibrous covering of the 
notch This ligament is penetrated 
until one meets with the resistance of 
the anterior wall of the sacral canal 
(Fig 169) The needle is now with- 
drawn slightly and its distal end 
watched to see if clear fluid or blood 
escapes The presence of the former 
means that the dural sac (Figs 167 
and 169) has been punctured If so, 
the needle must be entirely with- 
drawn and reintroduced The same is 
true if blood escapes, as this indicates 
a penetration of some vein If one 
encounters much resistance in inject- 
ing the anesthetic solution, it means 
that the tip of the needle has been 

misplaced and lies either in the subcutaneous fat or m the periosteum As soon as 
t e membrane or ligament which fills the sacral notch has been penetrated, one 
epresses the needle 20 degrees The needle must never be inserted more than 

to 4 crn and one must inject very slowly (for at least two minutes) using 30 cc 
01 the solution (see above) 

^ limited experience with peridural anesthesia It may be 
a e m t e ands of those wFo have mastered the technique, but its application will 
mum ecause of the danger of injur}? to the spinal cord It can be employed 
as a substitute for spinal anesthesia , from 30 to 50 cc of a 2 per cent Procaine 
adrenalin solution are injected 

5 Spinal Anesthlsia 

anesthesia has a large place m urologic surger}? All operations 
a er, prostate and perineum can be safely and satisfactorily done under 
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Fig 167 —Posterior nail of -sacral canal re- 
mo\^ so as to show point of termination of the 
dural =ac, also epidural space and relation of 
'acral and cocc\geal ner\es to the respectue fora- 
mina of exit ( Vftcr Labat Meeker and Bonar ) 
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minal anestliesia. The structures are markedlj related the operation can be done 
cq)edlUonaIy with a miiumum of hemorrhage, and with no generai reaction, if the 
operaUon and height of anesthesia are Umited to the peMs 

Spinal anesthetics administered in moderate doses are wry useful The danger 
in spinal anesthesia lies m the degree of paralysis and the height to which the 
anesthesia and paralj-sis rises In order to keep within safe bounds a limited 
dosage should be administered We question the ndvisabllitj of using more than 
ISO mg of Noi-ocaine oystals for anesthesia llan> urologists do kidney surgery 
under spmal anesthesia but the majority feel that it is a very good and safe anes- 



Flo, 168 — Fbolojcrtpb ol ttcrum coccT^ » portion of the Hhun Irtdiate* posterior superior 
of Ohim (Sn text.) 

thetlc for lower unnary tract operations onl> and should be employed for kidney 
surgery only when particularly indicated Spinal anesthesia should also not be 
given for prolonged operations It is much belter to give a small dose and If the 
operation is prolonged to supplement it with general anesthesia. In this manner 
the various complications of spinal anesthesia may be averted 

Various anesthetics have been used— Spmocaine a combination of Novocaine 
and Strychmne is a very satisfactory preparation It is of a lower specific gravity 
than spmal fluid so that the patient must be immediately placed in Trendelenburg 
position 

Novocaine, preferably In the form of crj'stals which are dissolved in the spinal 
fluid, IS the safest preparation for spinal anesthesia The solution Is injected 
through a lumbar puncture 50 to 100 mg suffices for all penneal and trans- 
urethral operations and 100 to 150 mg for bladder surgery Ephednne is always 
administered m conjunction with spinal anesthesia In order to prevent any marked 
lowering of blood pressure 

^Tien the anesthetic is given in large doses respiratory paralysis has occa 
oonally resulted with immediate death Paralysis of the diaphragm if the anes- 
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thesia IS high, will interfere with aeration of the lungs, and thus the incidence of 
pneumonia may be greater here than with inhalation anesthesia When the patient 
IS debilitated, or the concentration of hemoglobin is less than 50 per cent, spinal 
anesthesia should not be administered Systolic blood pressure of 200 and over is 
a contraindication to spinal anesthesia, as is also a low pressure of 100 or less 

6 Intravenous Anesthesia 

Sodium amytal was one of the first anesthetics that was employed intra- 
venously The length and depth of anesthesia were difficult to control and deter- 
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Coccyx-^/ Sacral canal 

^41'^ Sacrum 

thcsn Nofc^ manner of introduction of needle for caudal anes- 

bv needle NStc a^e at membrane which must be punctured 

wall of ■sacral caml^Thn needle is first introduced, ic, until it encounters anterior bony 

to enter canal The aiTrnvc'''^ a withdrawn and its outer end depressed about 20 degrees 

(After Braun and Labat ) infiltrates upwards around outside of dural sac 

bladder hoick causes of frequency Desire to urinate felt when normal 

tions when ^ "Wnced m cystitis and in cases of bladder neck obstruc 

nnen amount m bladder much less In atony no desire is felt unUl large amount in bladder 

mine, and It has been replaced by Evipal and Pentothal These drugs are used 
Bp y ^ 3.nesthesia, and particularly for minor procedures , and can also 
nnirlh ^ction anesthesia preliminary to general anesthesia Anesthesia is 

Cvqfncrpr ^ ^ patient wakes up rapidly with no untoward reactions 

anpqtliPcip^ ^^^nsurethral manipulations can be done with intravenous 

otherwise ’ ^ ^ removal of a packing which is often a very painful procedure 
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TERMINOLOGY AND UROLOGIC SiUDY 

TTtjnXOLOCV AXD XJtOLOCIC STUIir MIJCEL1A!«E0U8 ITUIS 

DimniCfCE-or uwNAnos lotii* tacwo a uwlocjc iiiitoiv 

CEAXGZa DT infDiAAr OUTTUT AyD COlTTOffl LOCAL CTOTOOIC 53 HOT (OS EXAiljyAnCCT) 

no5 or uniNx cjiiu CLuncAL data 

By the urologic study of a patient is meant the taUng of the clinical history 
followed by the general phy'Sical examination and the application of the \’arious 
diagnostic methods which ha\ c been desenbed in preceding chapters 

A knowledge of the technical terms employ'cd in urology is essential in the 
taking of the clinical history An easy way to remember the terms is to phee them 
m three groups, as follows 

1 Terms indicating disturbances in urination 

2 Terms indicating changes in the output and in the constituents of the urine 

3 Miscellaneous terms 

1 DISTURBANCE-OF URINATION TERMS 

By frequency (Fig 170) Is meant on increase in the number of times the 
patient voids above what is considered the normal which is 4 5 times during the 
day and not at all durmg the night Nocturia is the term applied to nocturnal 
frequency but the only one used to express frequency during the day is diurnal 
frequency 

Dj^una reallv means etymologically difficulty in voiding but It is used by 
some to signify painful urination We prefer the former deftnitlon I\Tien a patient 
feels that he cannot wait to void we speak of urgency and when this is preceded 
or followed by severe cramp-llke piain due to spasmodic contraction of the vesical 
sphincter the term tenesmus Is employed As soon as the bladder has been emptied 
the sensation of wanting to urinate recurs and the same cycle is repeated- 

Retention- When the bladder is full and the patient is unable to void we 
of retention which may be acute or chronic according to the mode of onset 
clinical course If the bladder overflows in cases of retention the terms Inconti 
nence of retention paradoxical retention or false incontinence are used If the 
^tlent with chronic retention voids and Is then cathetenaed the amount of urine 
ound ui the bladder Is termed the residual 

Enureiia is the special term applied to incontinence in children which may 
nocturnal or diumol The simple term incontinence is used to designate loss of 
^trol of the ability to empty the bladder of all types, but it is also employed for 
constant dribbling (escape in mmute amounts) of unne as seen in cases of 
ectopic ureteral openings 

2 CHANGES IN URINARY OUTPUT AND COilPOSITION OF URINE 

to adult voids 1500 cc. in 24 hours. In certain diseases this rises 

■oOOO cc, and the term polyuria Is employed as Indicating such an increased 
^ put If for example the 24 hour urinary output drops to 250-300 cc. the term 
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ohgun<a is used, whereas if repeated catheterization reveals an absence of any 
urinary output, the term anuria is applied Any marked decrease in urinary output 
without sufficient intake of fluids, is followed by a condition termed dehydration, 
characterized clinically by thirst, dry tongue and skin 

In all urologic cases, the 24-hoiir intake and output of fluids needs constant 
watching and should be noted on the chart 

Terms used to describe changes in the constituents of the urine are 

(a) Hematuria indicates the presence of red blood cells in the spontaneously 
voided or cathetenzed urine The term gross hematuria means the presence of 
enough blood to be seen with the naked eye If it is only found on microscopic 
examination, the term microscopic hematuria is used 

(b) Pyuria means the presence of more than 5-7 leukocytes to the high power 
field in the cathetenzed uncentnfugated specimen We will take this up again in 
the Chapter on \Uiiations in the output and composition of the urine 

(c) Bactenuna is the term used to indicate the presence of bacteria in the 
urine wnthout <i concomitant pyuria If the bacteria are of the B coli group or 
lubeicle Imilli, the leiin bacilluria is often employed 

ihe nuaning ot the tetms phosphaturia, oxaluria, chyluna, pneumaturia is 
s( I)-e\iden! They uill also be taken up later m the Chapter on Variations in the 
oulpul and ( oinposiiion of tlie urine 

3 iirSCELLANEOUS TERMS 
This gioup includes such terms as 

(a) Urosepsis— to indicate a bacteriemia, verifiable by blood cultures, which 
has its origin m the urinary tract, usually in one or both kidneys 

(b) Terms ending in “cele” like hematocele, hydrocele, spermatocele and 
ureterocele indicating retention or collection of fluid in preformed cavities 

(c) Terms ending in “rhea” to indicate discharge or “flow” from certain 
epithelial lined structures, as gonorrhea, spermatorrhea, prostatorrhea, etc 

The terms pyelolithotomy and ureterolithotomy are now being more com- 
monly employed instead of pyelotomy for calculus or ureterotomy for calculus 
Also it is more convenient to speak of ureterectasis, pyelectasis and caliectasis 
instead of dilatation of these respective structures 

TAKING A UROLOGIC HISTORY 

The age, sex, place where born, occupation, how long in the country, etc , are 
a note At first glance, questions as to these may appear of little importance 
e wi see later that some urologic conditions, such as prostatic enlargement, 
vesical diverticula and tumors, are more likely to occur at certain ages Again a 
wor er may be subject to colic simulating to a certain extent, those of upper 
aty tract ^lons Aniline workers not infrequently present sjunptoms such as 
hn h ladder tumors (See Chap 27 ) The place where an individual 
flicpi importance at times, since certain tropical parasitic 

""" ^^JJ’a^ziasis, localize in the bladder It is endemic in Egypt but 
^ VC been reported as having been found in the United States The routine 
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method of taking the bistorj after the above data have been noted is to ask the 
following quesuons m the order named 

1 Chief complaint 

2 Onset and course of the present condition 

3 Symptoms referable to other parts of the bod> 

4 I^vious ninesses operations etc. 

5 Habits. 

6 Venereal history 

7 Sexual history 

8 Family history 

9 General and local (urologlc) examination Let us consider these a little 
more in detail 

1 Chief Complaint This should be asked Immediately after the data 
regarding age occupation birthplace, etc. have been secured. The patient Is asked 
to sUte why he or she has come for medical aid I c what is the outstanding 
sy-mptom and how long has it been noticed If there arc other complaints which 
accompany the mam one, they must also be enumerated and the time they have 
existed noted For example 
Chief complaint 

(a) Frequency of urination — two weeks duniUon 

(b) Burning on urination — same period 

(c) Noticed blood at end of urmation also for same period 

2 Mode of Oniet and Course. Under this heading in the history the 
details of each complaint must be obtained not only as to the time when but also 
how they began. The patient should be permitted to give his or her version without 
any prompting by the one who is taking the history In other words the examiner 
should never lead” the patient asking for example Did you notice tills or that ? 
Some patients will think it helpful to answer in the afiTrmatJve to every question 
until the examiner Is confused as to the real nature of the mode of onset, its chief 
and accompanying symptoms The two last named must be accurately recorded as 
to when they were first observed and how they appeared, etc., as the chief and 
accompanying complaints. 

This IS the subjective portion of the history It represents the patients own 
\ersion of his or her case We can only repeat that they must be encouraged to give 
every important detail without being led'* by the one taking the history into 
certain channels which would seem to fit in with a tentative diagnosis. 

In the case of an acute urethral discharge in the male or of a similar vaginal 
discharge in the female or of an acute epIdidymlUa etc. it Is self-evident that such 
an elaborate history is superfluous One only needs to know the period since 
exposure occurred whether the present attadc. is the primary one, whether and 
bow It has been treated, etc. 

In other cases, every effort should be made to ascertain not only the mode of 
onset and course of the chief and accompanying complaints but also whether the 
present illness is the first of its kind, if similar attacks have occurred, bow long 
they have lasted, the intervals between them, etc. 

In taking the history of a urological case, the symptoms referable to the genito- 
urinary traa are of course first considered In developing the history of the chief 
and accompanying complaints. An indispensable portion of our task iwwever Is 
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to ascertain whether any symptoms referable to other structures of the body have 
been present since the onset of the illness for which advice is being sought This is 
done under the next heading 

3 Inventory by systems^ (or general and negative) Here every portion of 
the body is included in questions put in such a way as again not to “lead” the 
patient Much tact is required to do this because some individuals feel that they 
will not receive what they consider is the necessary amount of attention, unless 
they answer affirmatively every question under this heading One begins with the 
head and neck, continues with the heart, lungs, gastrointestinal tract, symptoms 
referable to the nervous system and extremities of the individual These may or 
may not seem to have any bearing on the complaints for which the urologist has 
been consulted The patient may have been referred for examination by some 
other speciali'^t to ascertain whether conditions in the urinary tract are responsible 



1 Roentgenograms from case of rarefying type of diffuse carcinomatosis of pelvic 

bones and spine secondary to carcinoma of prostate 

ote oney-combed appearance of bodies of vertebra (best seen with magnifying lens) 
me conaition (osteoporosis) of the pelvic bones especially in pubic and ischial rami 


or abdominal pain, frequency, retention, hematuria and similar symptoms All of 
t ese may equally as well be due to conditions outside of the province of the 
urologist If the latter is the first one to be consulted, he on the other hand, may 
esire the opinion of others as to the importance of shortness of breath, cough, 
hemoptysis, etc of which the patient also complains 

We shall see shortly that complaint of pain in the back or in the extremities 
prostatic cancer case should always lead to a radiographic examina- 
ion ig 171 ) of at least the spine, pelvis and bones of the lower extremities for 
e astases long the same line may be mentioned the necessity of a stereoscopic 
P ure, or o fluoroscopy of the chest if the patient complains of dyspnea or cough 
ccompanying a tumor of the kidney or testis, or following its removal (Fig 172 ) 
nilnci ^ encountered several cases erroneously diagnosed as pulmonary tuber- 
metastases of a previously operated tumor of the testis In the 
in tVio chief complaint in a man seventy years of age, was pain 

. — ra lating downwards along the posterior aspect of both legs The 


1 

3 


n'^paSe ^ fitting oi 

Po iblc, this should be done routinely ,n every case of prostatic carc.nLa 


one 
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frequency of urination was of secondary importance In his opinion, >et rectal 
examination revealed a caranoma of the prostate and subsequent radiography, 
a very widespread metastatic involvement of the vertebrae nbs and pelvic bones 

4 History of Previous Illnesses Operations, etc This should include a 
bnef rdsumi of the following 

(a) The diseases of infancy, wftb special emphasis on any infecbous dis- 
eases such as scarlatina which might have been complicated by a nephrifas 

(b) Any n-LNeas since cRmnnooD such as pneumonia typhoid, rheumatism 
tonsillitis, dental history, diabetes, etc 

(c) FoaiiEE OTCKATIONS OR INJURIES their character and possible bearing on 
present flbess. 



FiQ. X72 — Roent«eiK>in»m of chest oae year alter roaovaJ of le*li» for jualfjpjant aeiqjfign, Note 
muHJpte fcittcred itucfov* doe to isetaitues in both funs*. 

(d) Similar syitptomj or attacks to one now complained of and if seen by 
physician what was done 

(e) Loss IN WEIGHT how much and over how long a period 

(f) Obstetrical history as to number of births also whether complications 
and any miscarriages, 

(g) Menstrual History 

5 Habits as to Alcohol, Tobacco Coffee, Tea, Drugs, Sexual Life, also 
details as to bow occupation or diet might influence^ present Illness 

6 Venereal History * Previous attacks of urethritis treatments complica 
tions and sequelae Character of any ulcerative process on external genltabk Its 
duration whether any secondaiy or tertiary mamfestations, treatments, etc. 

7 Sexual History 

B, Family History Ascertain cause oi death of immediate relatives with 
special reference to tuberculosia, cancer psychopathic conditions etc. 

ABfirsy « • csuie of Ir«iua>cy h Uk«i up Uter 

We wWi to eiprm appr e datioa of the Otfdknt hirtory blank for urdotk derfaed 

by D HA. Roaenknnz of T-n< AnctV*. 
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9 General and Local Examination The former includes the blood pres- 
sure, pulse rate, also its character, respiration, temperature (we prefer rectal 
temperatures m all acute conditions), weight, skin, state of nutrition, etc These 
data having been recorded, we next proceed to an examination of the (a) head and 
neck (with report on condition of teeth and tonsils by consultants if deemed 
necessary) This is the routine m some clinics (b) Heart In prostatics the value 
of electrocardiography cannot be emphasized too much (c) Lungs, (d) nervous 
system It is of special importance to examine for evidence of tabes and other 
spinal cord lesions, such as immobile pupils, ataxia, loss of or diminished reflexes, 
etc (e) Examination of spine, pelvis and extremities, for arthritis and for possible 
metastases (Fig 171), etc (f) Blood, including hemoglobin, red and white cell 
count, blood chemistry with reference to nonprotem nitrogen (urea), as explained 
in Chapter 8, Wassermann test, and finally coagulation time We will include the 
examination of the abdomen under the next heading, viz , local urologic study 

LOC\L UROLOGIC STUDY (OR EXAMINATION) 

The method of examination of cases of acute, subacute and chronic urethritis 
and their complications, is so thoroughly covered in the following chapters that it 
IS inadvisable to repeat it We shall therefore limit the description here to an 
outline of the order m which the examination of the genito-unnary tract is made 
111 our clinic Comments which seem of importance will be added in connection 
with each heading 



Chief Clinical Data 

Here the outstanding features of the history as well as findings in other 

portions are briefly noted 

1 Abdominal Examination 
Note any prominence especially over 
the lateral portions of the abdomen 
Do not forget that a greatly distended 
bladder may give rise to a visible 
prominence (Fig 173) in the supra- 
pubic region At times, as in a recent 
case, one could see such a median 
enlargement, and extending from its 
left -wall, another slightly smaller one 
The former was due to urinary reten- 
, tion in the bladder and the lateral 

umor 0 a very large and greatly distended diverticulum of the bladder We 
e near y e astray by this lateral enlargement, our first impression being that 
^^2 ° neoplasm had its origin in the perivesical tissues 

a pation This should include examination for painful areas, evidences 
^‘gidity, as well as the usual characters of any visible or palpable 
f-i"; location, size, borders, surface, consistency, fixation, etc 

infT in ^ Chapter on kidney tumors) One must always bear the foHow- 

g "mind in an examination by inspection and palpation 

argement, etc may be in a normally developed and located viscus 


greatly distended 
(Papi^) prominence over suprapubic region 
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The enlargement etc. may be in a viscus which is located abnormally as the 
result of ptosis or development of the thorax and abdomen In general 

The enlargement, etc. may be in a kidney which is the seat of an anomalous 
development location etc. 

Occasionally a ureteral anomaly may present an abdominal enlargement or 
other symptom which would be difficult to understand unless the possible occur 
rence of such anomalies was borne in mind. 

In connection with unusual localliatlon of abdominal enlarBcraents pain, etc. 
always remember that the kidney may occasionally be located in the midline (Fig 


Fio, 174 Fra. 175 



Fm. 174 — C**e la whkh a coDfenlUl edoplc Udnry wt* foiuid to U* over a&rtx, 

(Lejm aod Rabeoa-Davil ) 

Fhj. 175— Tito vlevi of ca*e of ectoph of ■ contcolul aoUUuy kidney (Scboltz) 

A. Kidney He* in true peKdi bet iee ea bladder and leet mu Ita ptlvit face* donaHy 
B \Trw from behind abowtat refation of kidney to blfurtaUoo of aorU and alw endluf of 
the ureter In midllDc of bladder 

174) of the bod> and be of the congenital solitary \'anet> i e the only one the 
individual has. Again the kidnej may be in the true pelvis an anomolj termed 
pelvic ectopia (Fig 17S) and also this ma> be a congenital solitary one Again 
the two kldnej'B may be fused and He entirely on one side of the body or extend 
across the median line forming an L-shapcd structure part of which may extend 
into the true pel\^5 (Fig 176) 

The two most frequcntl> cmplo>cd methods of palpation of the Lidnej are 
either with the patient Ijing on the back or on the side. 

3 Examination of External Genitalia. This should Include search for 
anomalies of the penis and urethra as described later If Incontinence of urine Is 
complained of never fall in females to wrch for the ectopic opening of a ureter 
in the vagina or vestibule It ma> be just below the external meatus (Fig 177) 
Inspect and palpate not onl> the penis and urethra, but also the contents of the 
scrotum One records the location of the testis i.e., whether in the «aotura or not, 
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the size, consistency etc , of the testis, epididymis and vas If there are no positive 
findings, we simply place m the record “nothing abnormal” rather than “negative ” 
4 Rectal Examination This is of especial importance in the male and 
yields information (Figs 108, 109, 110) as to the size, consistency, fixation, etc, 
of the prostate, also as to similar conditions of the seminal vesicles and of the area 


Fir 176 


Fig 177 



and blockine of lattPT*^nt hydronephrosis of lower half due to faulty origin of uretei 

Fig 177 -eSc eLri L of'" German thesis ) 

girl of IS (Bactzner ) ^ ureters of a double kidney just below eiternal meatus ir 

2 Cctopic^LTtcral'orffice”^ ureters of double kidney on opposite side 

3 External meatus 

Ffc'T7|-nn 'option 

of pro'itatc and seminal vw^cles^^ Hugh H Young to record findings on rectal examinatior 


employed^bn^^^HuKh^v''''^^’' excellent diagram (Fig 178) 

nation ^ Young for recording the results of the rectal exam 

the various tpcfc urethroscopy) Under this heading are included (a 

tions of this cond^li^ chapters, for cases of urethritis and complict 

tion, and (b) urethroscopy An e>amination of the urethra wit 
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\he aid of bolboua bougies etc,, as described in Chapter 6 should always precede 
urethrocystoscopj IMany urologists fall to do this routinely and find that further 
eiaimnations are impossible because the deep urethra is so narrow as to prohibit 
the mtroductlon of e\'en the smaller caliber urethroscopes or cystoscopes Inspec 
tion of the postenor urethra with some type® of instrument in which continuous 
irrigation is emploj’ed should alwaj'S precede or be combined with an Inspection 
of the bladder 



Fii 179 — AtncDce of left creteral orifice md aiymmelric dercJopeneDt of trigone In a of 
coDgeniUl (right) loUUry Udney (Bartinrr ) 

6. Cystogcopy The technic etc., ha\‘e been described in Chapter 6 We only 
^sh to direct attention to the importance of Including in the record data as to 
the following 

(a) The caliber of the instrument passed 

(b) The tolerance® of the bladder and character of its contents 

(c) The amount of residual unne 

(d) The apjpearance of the bladder vertex and walls, 

(e) Details in regard to the tngone and an> intra\eaical protrusion 

(f) The internal urethral orifice 

7 Inipection of Ureters and Ureteral Catheteriration. W e emphasite the 
recording of the following 

(a) Tite Locatiov"^ Appearance KTC or nn: Ureteral ChuncE* One must 

S« Chapter 6 ^ ' 

In rttal tuberculous, a latUfictory rtamfnaUon Ii imposrible *ithotrt nodal aoertheila 
“p** ®I lixlljaxaraJrtt B w a rmly rreommeDded as lo aid In locating the uirfeiaj orifices la 
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never forget that there may be only one orifice m cases of congenital solitary 
kidney (Fig 179) and even if there are two, that this does not indicate completely 
developed ureters and kidneys on both sides (Fig 180) 

(b) The character of the efflux (urine expelled after each ureteric peri- 
staltic wave), from the ureteral orifice It may be clear, turbid, bloody or escape 
as a thick creamy paste (pyonephrosis) At the same time one can record how 
the vesical orifice of the ureter acts during its opening and closing 



ureter^on ^aplasia findings in case of congenital solitary kidney with a rudimentary 

ureter Kidnev opaque catheter could be inserted for a distance of 4 cm mto the 

appeared normal in every rLpecr'"^'"^ Ureteral orifice, however, 

faulty rSL^7 kidney” itsTlv^ Pyelogram reveals 


c BSTRucTioN Met IN Catheterizing THE Ureters Record the size and 

3TD ca or bougie employed, the level at which the obstruction was encoun- 

e an a so the results of passage of the obstruction A calculus at the uretero- 

P junction or elsewhere in the ureter, may block the passage of a catheter at 

, present no resistance at another, when it has either floated 

in 0 anot er portion of the renal pelvis or has migrated to another level of 
the ureter 

romdlf Tests These are taken up in Chapter 8 The 

thp ntVi A urologic study should be recorded in connection with 

the other data secured by ureteral catheterization 

stainc; nf Cultures Under this heading are placed the findings after 

resnltc nf sediment of the two separate urines have been made, the 

ff3 studies as well as those of animal (guinea pig, etc ) inoculation 

mination of urine (including a record of the amount from each 
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side) This includes chemical and microscopical examination of the centnfuged 
separate unnes 

(g) Radiography including the use of the opaque media for outlimng the 
urethra, seminal vesicles, bladder, ureter and renal pelvis as outlined in Chapter 7 

(h) Blood cHEmsTRY The value of the various substances from a prog 
DOfltic standpomt was discussed in Chapter 8 The results of such an examination 
are included In our record sheet at this point as a vital portion of the urologic 
stud> 

We can warmly recommend following such an outline* as a more or less 
roubne procedure in the examination of cases with symptoms referable to the 
genlto-unnary tract The limitations m cases of acute urethritis, cystitis etc. are 
self-evident 

Etch Iq asd of bladder oeck obstnictkm m now Include platn ndlofrepby of tbe upper 
urinary tract to rule out renal or ureteral alciill In every cnae 



ORIENTATION 


The rapidly increasing frequency of venereal diseases in this country, as re- 
flected by the U S Public Health Service reports, has made Gonorrhea, S^hilis 
and other venereal ulceration a national health problem which is being fought 
with all of the resources at the disposal of the national and state authorities 
The necessity of teaching the student (a) to distinguish a specific (gonorrheal) 
from a non-specific form of urethritis, (b) to be familiar with the gross appear- 
ance of a chancre or a chancroid and (c) to know that other types of v^erea 
ulcers and tissue changes, such as lymphopathia venereum exist, cannot be too 


strongly emphasized j t. i i i a 

The gonococcus has a selective action on epithelial and endothelial Imea sur- 
faces Its most common primary localization in the male is on the mucous mem- 
brane of the urethra and m the female on the mucous membrane of the vagina 
and the cervix uteri The infection extends by continuity along these epithelial 
lined structures to the posterior urethra, prostate, seminal vesicle and epidid^is 
in the male to the falhipiin tubes and peritoneum in the female The student 
must try to take a bird ^ eye view of gonorrhea and not think of it as a purey 
local infection Involvement of the endothelial lined cavities like the heart, pleura, 
peritoneum and joints, although not common, is always a potential complication 
The tendencv at present in the treatment of gonorrhea is toward conservatism, 
at least in this country The local reaction of the tissues toward the to^n o 
the gonococcus is much more appreciated now than formerly The action of sue 
newer drugs as sulfanilamide is m all probability in the direction of aiding is 
local resistance of the tissues, rather than through any direct bactericidal action 
!Many local and systemic complications can be avoided in the treatment of gonm- 
rhea by keeping in mind this factor of local tissue reactions to the toxin of the 


gonococcus 

Just as there has been a demand for those with special training in the diag- 
nosis and treatment of injuries and diseases of the urogenital tract in the ma e 
and female, so there has arisen a call for syphilographers In the chapter on ear y 
syphilis, we have limited discussion chiefly to teaching the student to recognize 
a chancre and to learn to distinguish the primary lesion of syphilis from other 
venereal ulcers 

The essentials of the course and treatment of the disease are discussed wit 
the inclusions of the recently published outline of treatment of the U S Public 
Health Service 

The recognition and treatment of syphilis is a daily task for the urologist, 
so IS that of the next most common type of venereal ulcer, i e , the chancroid, 
vvh’ch differs from the other two infections in being a purely local one with some 
extension to and involvement of the inguinal lymph nodes 

Granuloma mgmnale is a noninflammatory disease, chiefly observed m the 
inguinal region, and most frequently seen in warmer climates It is generally 
recognized to be due to a Gramnegative, non-motile, encapsulated bacillus which 
can be easily stained The causative agent of lymphopathia venereum is unknown 
but it IS evidently a filtrable virus The most important diagnostic test for this 
tvqie of infection is an intradermal reaction discovered by Frei following use o 
an antigen obtained from the macerated material of a diseased lymph node or 
the brain tissue of a susceptible animal inoculated with the virus 
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CHAPTER 11 


GONORRHEA 
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GENERAL CONSIDERATIONS 


Definition, Gonorrhea is an infectious disease peculiar to man and is usually 
trawmltted through coitus The etiologic factor is the gonococcus of Nelsser The 
gonococcus attacks mucous membranes locally and although the organism or Its 
toxin may mvohe any tissue in systemic infection it has a predilection for serous 
sod synovial membranes. 

The urethral mucosa in the male and the cemcaJ and urethral mucosae In the 
female are primarily Involved in gonorrhea except in the extragenital Infections 
where the other mucous membranes the conjunctival and rectal are primarily 
infected. 

Gonorrhea In the male Is an infection of the seminal ducts^ (Fig 185) an> 
P3rt or an of which may be Involved Thus the Infection may be limited to the 
^tcnor urethra In acute gonorrhea, to the prostate and seminal vesicles in chronic 
gonorrhea In the vast majority of cases however gonorrhea In the male is an 
entity consisting of infection of the anterior and posterior urethra together with 
®tne involvement of the prostate and vesicles In an appreciable number of cases 
entire seminal duct from the anterior urethra to the epididjmiis (Fig 185) may 
“nome involved 

The infection extends by continuity along the mucosa by way of the 
yin^tlcs, and along the lumen and sheaths of the gemtal ducts, thus making 
the involvement of the entire genital tract and the lower urinary tract In 
male and female iletastatic extension by way of the blood occurs m a small 
^^tage of cases There is, m practically every case some degree of systemic 
<^0 to the infection which carmot be consider^ howevTr as syatemic infection 
Iw Gonorrhea. It has been estimated that gonorrhea attacks be- 

twenty fi\-c and forty per cent of the male adult population It pre<ents a 

to IhTrpidid™^^^^ ^ wnploytd to lodode the mucom membnme from the aternal meatui 
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serum— a Ph 7 6 being best suited The degree of oxygen tension is also very 
important Coagulated human blood serum, serum agar and ascites agar are the 
favorite media In cultures, the colonies appear as minute semi-transparent ele- 
vated discs They are discrete, of yellowish-gray color with an opaque center and 
with regular and uniform margins at first, be- 
coming irregular later Fic 182 

The gonococcus elaborates a toxin which 
IS an irritant to the urethral mucosa When 
absorbed in large quantities, this toxin gives 
rise to a systemic reaction The gonococcus 
when it enters the blood stream, can give rise to 
a bacteremia I 

The particular characteristic of the organ- ^ 
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of many lavpiTnf* infiltration of the urethra m gonorrhea Epithelial lining composed 

from Lays on GoLrhT) columnar epithelium (Motz ) (Courtesy Wm Wood and Co 

Morraeni^anri upper surface of the penile urethra, With its lacunae of 

luorgagm and Littrd glands (Courtesy of Dr Georges Luys ) 

ism as seen on the slide is that of a diplococcus usually found within (Plate III) 
the polymorphonuclear leucocytes 

PATHOLOGY OF GONORRHEA 

attacks the urethral mucosa and invades the glands and 
^ e infection extends to the submucosa and may involve the corpus 

cavernosa (Fig 52 ) The infection extends by continuity 
mpinnf ^ involves the prostate and seminal vesicles in the 

limitpH^ extension of the gonococcus upward in the urinary tract is 

coccim nnri ^ (iP'ig 41 ) The rest of the bladder is immune to the gono- 

raritv TTip pyelitis, a few cases of which have been reported, is a 

a definitp pnital tract, (Fig 185) except the testicle, which apparently has 

the process ^ against this organism, is readily involved in the extension of 

infection involved by extension in a severe epididymitis In systemic 

propttl o n ^ f^^q^ently involved in the 

also be infected L th gonorrhea Other tissues of the body can 

iniectea by the gonococcus or its toxin 



PLATE IV 


Afjc^ococcjw catarrhalu (Muir) 

(Gram positive)^^wh'ik th^Mtcrococcu^c^alrh^l P"®““°‘^o‘^cus (violet) retains the stam 
has taken up the contrast stain (neutral red) ^ ® negaUve and 

Paci//Kf tuberculosis (Mmr) 

slightly curved, presenting numerous slender rods, straight or 

dye ^^h.lst the other orgaLsm^have lost S'* They have retained the basic fuchsin 

r . ,;T counterstained with the methylene blue 

In u^n TT (spirochete of syphilis) (Muir) 

illuminaUon method, m exudat^fro^^chancre^^/i!^^) organism as seen in dark ground 

purple by Gicmsa’s method In the rieht miHrii " left portion, the spirochetes are stained 

tana’s method ® Portion the organisms are stained black by Fon- 
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Thelocalcomplications, such as peri urethral abscess and phimosis (Fig 185), 
are evidences of a speafic local Intensification of the process. Systemic infection 
usually cannot develop unless there is involvement of the postenor urethra and 
its adnea. Epididymitis is the result of the extension of the infection from the 
seminal vesicles, 

Chroniaty and persistence of the gonococcus m the discharge are due to the 
persistence of the infection m the urethral glands, prostate, and particularly the 
seminal vesicles. The sequela of chronic anterior urethntis and stricture are the 
result of scarring and healing of the destroyed urethral mucosa. Chronic seminal 
vesiculitis 15 a sequel of postenor gonococcal infection m a large percentage of 
cases. 

Gonorrhea is Very Often a Mixed Infection, The nonspecific bacteria 
normally present m the first two inches of the urethra, become activated and with 
the extension backward of the gonococcus these normally present nonspecific 
bacteria travel with it Only with a proper understanding of the pathology of this 
disease can the Importance of symptoms and findings be evaluated and treatment 
administered 


Pathology op Acute Urethwtis (Gonomhbal) 

Invasion by the gonococcus. Within two hours and often sooner after 
exposure, the gonococd have penetrated the mterccUnUr spaces of the columnar 



G 

_ — Hittotejckal Mpect of the orrthr»l mucous ro«nbr»ne io lie penile portion 

G GUndubr Slnu* or tubep thelial tuboil^-colar \ Blood \T**els (After von Uchtenberc 

uw fc±Ddly ktaned by \\m Wood ind Co from Luyi on Gonorrhea ) 

epithelium of the first two inches of the urethra The fossa navicularis, the 
lacunae (Fig 182) and particularly the glands of Littr6 (Fig 182) which are \‘er> 
numerous in the first two or three inches of the urethra are the harboring places 
for the organisms The infection begins at the fossa navicularis and persists longest 
there because at this point the urethra forms a blind pocket that is not well 
washed out with each urination thus allowing the organisms to remain and 
multiply From this penod of invasion up to the time the discharge and sy'mptorns 
appear the incubation penod the organisms ha\e multiplied ba\“e invaded 
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the submucosa and with it there is already some extension of the inflammation 
along the mucosa 

The urethral glands (Fig 183) are quite tortuous structures and dip into the 
submucosa The crypts and glands do not all open toward the meatus , those back 
of the triangular ligament open posteriorly toward the bladder, those in front open 
toward the meatus (Fig 184) With the inflammatory reactions there develops a 
marked round cell infiltration of the mucosa and submucosa (Fig 181) and with 
It, the loss of elasticity of the urethra The gonococci are found within and around 
the glands and it is here that the inflammation is most severe The urethral mucosa 
is destioyed in places and desquamates, leaving the urethra denuded to be later 
replaced by a scar or by flat epithelium With increasing severity of the infection, 
the corpus spongiosum and corpora cavernosa are involved in the infiltrative 
process The dorsal Ivmphatics and the inguinal glands are also involved 



Some as inserted into a few of many lacunae of roof of humaj 

Other lacunae f open toward external meatus These are m the anterio 

(Dr W T B Ifi Id pinheads) open toward bladder These are in the postenc 


urethra 

urethra 

urethra 


The infection extends by continuity along the mucosa involving all of the 
structures in its path including the membranous and prostatic urethra (Fig 185), 
m t e majority of cases The advance of the gonococcus in the urethra is at the 

rate o one inch a day, so that within eight to ten days, the posterior urethra 
IS already involved 


\rb +U luiportant to remember that the organisms penetrate below the surface 

^^ccessible to medication, that they affect glands of microscopic 

, e mout s of which point in various directions (Fig 184), and which 

ptacIim/ ^ occluded With the subsidence of the infection, the involvement is 

^ ^ ^ mucosa where the infection has been 

most severe 


Pathology op Chronic Gonorrheal Urethritis 

mcidenf fn changes in this stage do not differ in general from those 

located m lb' that the changes are more 

changes TBp ^ ° ^ pcnglandular infiltration which undergoes cicatricial 

and Tss)! bp 'r the glands and erj^ts (Figs 182 

glands become f^|fte"ce of a mucoid or purulent discharge The orifices of the 
On meth o " themselves, obliterated 

to the orifices of th!^ ^^^™nation, one sees punctate reddish areas corresponding 

mucosa (Plate I) and ^ S and crypts associated with redding of the 
(Plate I) and a disappearance of the folds of the urethral mucosa 




PLATE V 

Autopsy of a guinea -pig, the left knee-fold of which w'as injected wuth the sediment of unne 
containing tubercle bacilli Caseous material at the point of injection Note also involvement of the 
Ivmph nodes as high up as the large abdominal vessels (Courtesv of Dr Eugene Joseph of Berhn) 






GONonniiEV 


176 


SYMPTOMS OF ACUTE GO\ORRHE.\ 

Incubation Period This a5 a rule \*nnes from three to ten da>'S depend 
ing on the sc\’ent> of the infection 

Five Days is the Average Incubation Period The latter mn> in \cr} 
se\Tre ca*es be even less than three dav'S and it is not at all rare to note an incuba 
tion penod of ten to fourteen daj s 

Prodromal Symptoms, During the incubation period, ‘^me sjTnptoms ma\ 
appear such as fatigue depression and lo-^sof appetite 

Onset, Before the discharge appears subjective sen^iations of tingling or 
pricking are often present and tvith the beginning redness at the meatus there 
IS frequenc} of unnalion with some burning and a dull ache on urination The 
discharge is at first glairj and mucoid But within twelve hours It becomes purulent 

Active or Flond Stage This penod vanes from three to fi\ e or sir weeks 

Local StMrroiis 

There is redness and edema of the glans and meatus and eversion of the lips 
of the meatus In the hv'peracule t>pe the Infiltration of the urethra Is felt at the 
onset of the infection at first below the fossa navacularis and with the rapid 
extension the entire urethra feels hard 

The discharge is at first thin and crcam> but within 24 hours it becomes 
copious yellow and purulent and at the end of the first week is somewhat greenish 
The discharge at first contains pus and organisms later also the destroyed epl 
thelium and debns, causing the change in color 

Pain on Unnation Varies Considerably In the mild rnAiMt there is a 
slight pain upon urination at the meatus and In the active infections the pain is 
often severe like the passing of molten metal i,e a severe cutting pain 

Pain upon Erection Is Often a Distreaaing Symptom The inflamed 
urethra with the added congestion provokes enough irritation to produce frequent 
erections particularly at night 

At times the erection is accompanied by bleeding as the result of tearing of 
the urethral mucosa Thus a viaous drcle Is produced, the Inflamed urethra stimu 
lating erections and the erections aggravating the inflammation of the urethra. 
Due to the loss of elastlaty of the infiltrated urethra and Its failure to accom 
modate itself to erection the penis is bent downward the bend occurring usually 
a little behind the fossa navlcularis This bending of the urethra with painful 
erecUons is the well known cbordee in properly treated cases this complication 
Is rarely observed. 

Urinary symptoms present themselves first, as frequency 

Nocturia la a Manifestation of Involvement of the Posterior Urethra, 
With infection of the anterior urethra alone unoary frequency may be noted by 
day but not at night Nocturia during the course of an acute gonorrhea is diagnostic 
of posterior involvement and may occur from one to five or six times during the 
night depending on the severity of the Involvement in the urethra, prostate and 
vesicles 

Urgency appears with bladder neck Involvement, tie desire to urinate being 
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frequent and with very little urine passed each time Tenesmus due to the spasm 
and irritation of the sphincters is an associated sjunptom 

Frequent and painful ejaculation is an indication of seminal vesicle involve- 
ment There is pus and sometimes blood in the ejaculated semen 

General S\mptoms 

These are due to the systemic reaction from the local infection In the vast 
majority of cases, gonorrhea can be considered as a purely local infection with 
verj little general reaction but m certain instances gonorrheal sepsis occurs 

Period of Decline The gradual subsidence of symptoms with the early 
disappearance of nocturia and pain on urination, the second urine becoming clear, 
indicate the decline of the infection The discharge becomes less purulent and less 
severe During the first veek, the discharge is quite profuse and is noted at the 
meatus e\ ery fifteen to thirty minutes With the decline, about the fourth to sixth 
week, the pus does not present itself at the meatus, except on squeezing or as a 
morning drop The reason for the morning drop is the accumulation of pus over 
night, during which period the patient does not urinate Later in the decline, the 
discharge becomes v atery , the edema, redness and discoloration at the meatus dis- 
appear and the urine becomes clear 

Course of Acute Gonorrhea Gonorrhea runs a regular course lasting any- 
v here from three weeks to three months, in the average case, usually from five to 
eight weeks There is an upward curve of increasing severity for the first ten day's 
to three weeks, at which time the infection reaches its height At this time also, the 
extension to the posterior urethra, prostate and vesicles occurs and with it symp- 
toms referable to involvement of these structures Usually, however, these last 
name symptoms are not marked and the infection remains stationary for about 
a week and then ensues a gradual decline until the end Posterior urethritis occurs 
out eij,hty per cent and prostato-vesiculitis m approximately forty to fifty per 
cent of typical acute cases 


TYPES OF GONORRHEA 

Hyperacute Type of Acute Gonorrhea 

ppnproi all the symptoms are markedly aggravated Due to lowered 

tinn resistance and a more virulent strain of the orgamsm, the incuba- 

urptlirri^fL^ f sometimes less Extension to the posterior 

wppt TL ' ement of the prostate and vesicles may develop within the first 

verv spvprl^ edema of the glans and prepuce The pain on urination is 

and ^ urethral discharge may be bloody As a result of intense local 

shorter thn reactions, the duration of the hyqieracute type is very often much 
enlarged i ^ dorsal lymph vessel (Fig 54) is usually 

days m these'hj^erakle^rsr™ V ^Th''h “ ‘i'*’ 

occur di,r,n„ 6-7 The hyperacute type is infrequent It may 

short an int^va^l T^tn ”5 injections given at too 

are too stmno- ' ° requently , as a result of the use of preparations which 

acute attack ^ treatment and finally of coitus during an 
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Subacute Type of Acute Gonokibea 

This is quite common and may be mistaken by the dimcian for a simple non 
specific urethritis It may cause no distress, so that the paUent may either overlook 
It or neglect to cany on treatmenL The symptoms are very slight. The discharge is 
not profuse and there is only slight burning on urlnaUon The penod of Incubation 
IS relaUvely long seven to twelve days Eicept for the presence of the discharge 
and slight cloudiness of the first glass (Fig 54) the patient usually presents no 
symptoms The mfection often lasts longer than the acute type because it produces 
very httle local reaction of the tissues to overcome the infection 

Subacute Goncwrhea 

After an Infection has lasted more than three months, it is then arbitrarily 
termed subacute The infection usually fs more localued in various parts of the 
urethra and there is also a persistent infection of the vesicles and prostate The 
symptoms are not marked occasional nocturia, backache or penneal pain and 
some burning on unnation 

In the division of acute gonorrhea Into the hyperacute, acute and subacute 
typies and into subacute gonorrhea there are some cases that do not fit distinctly 
into either of these groups There are gradations between the hyperacute and acute 
and between the acute and subacute but the niajonty fall into the clasaificatfon 
giv’cn 


CO^ I PLICATIONS OF ACUTE GONORRHEA 

The estension of the Infection and the intensification of the process In the 
urethra and deeper structures and the systemic infection bring about the various 
complications 


POSTEWOR UKETHUmS 

This occurs in sixty to eighty per cent of cases and is really part and parcel 
of the disease It is not common, however in the subacute type of acute gonorrhea 
and in many cases can be prevented by early amservative treatment Noctuna 
dunng acute gonorrhea Is diagnostic of postenor urethritis. It may however not 
be present in \erj mild infections in which the second glass (Fig 190) is doud> 
FrequeDC> during the day together with urgenev is another characteristic symp- 
tom There is tenesmus in the more severe cases sometimes accompamed by 
terminal hematuria 

Since as pre^^ousl> stated there is always an associated prostatitis and 
seminal \esicuhti5 the s>Tnptom5 due to invoK-ement of these structures are also 
prominenL 

As in the dlmcai division of acute anterior urethral gonorrhea Into the sub- 
acute acute and hj-peracute tjpes so also in posterior urethntis we haw the mild 
the usual or acute and the \er\ severe tjpes. In the mild or subacute t>pe of 
posterior urethntis there is onl> occasional nocturia and often no frequenc> Is 
present There is \er> little or no urgcnc> and no tenesmus and the second glass 
is onl\ sllghth doud\ (See Fig 190 ) 

In the more common form of acute posterior urethritis, nocturia appears two 
or four tlme< and both glasses show distlnctl> doud> urine There is ^me 
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urgency and considerable tenesmus and the associated prostatovesiculitis is notice- 
ably present upon rectal examination 

The hyperacute type of posterior urethritis or prostatocystitis with terminal 
hematuria, is the more severe manifestation Terminal hematuria in acute posterior 



of the ^ prostatocystitis The gonococcus in its upward invasion 

prostatic urpftir beyond the trigone so in this hyperacute type, the 

gorged prostatir^i^^n mucosa are chiefly involved The edematous en- 

Ihe last few rim "^^rosa is torn when the compressor urethra squeezes out 

JS usually an Producing hemorrhage and a terminal hematuria There 

The urficecy and frequency arc "’“’'‘‘"'"T Wavated 
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Prostatitis 

Tbe symptoms of prostatitis are those of the associated postenor urethritis 
together with tho«e due to the congesUon In tbe perineum edema of and pressure 
on the prostatic and membranous urethra, and referred pains due to tension on 
Its capsule They are due to the prostatlc infection with penprostatitls in severe 
InfecUom In some, a penprostatic celluHus and ev-en a pelvic cellulitis ma> 
develop Infections of the prostate and seminal vesicles will often present s>Tnp- 
toms of postenor urethntls because of their Intimate association with the bladder 
neck, in where the postenor urethra is onl> slightl> involved Here also as 
In acute antenor and acute posterior gonorrheal urethritis the sj-mptoms of 
prostatitis vary with the Intensltj of involvement from those of verj mild t>pe to 
the vcr^ severe Feeling of fulness and pressure in the perineum is one of the 
characlenstlc sjTnptoms This feeling of added weight and discomfort is also 
present In the glut^ regions so that the patient cannot sit comfortablj an> length 
of time and shifts while sitting from one buttock to the other long auto rides 
add to the discomfort 

Pam and itching in the rectum are common and together with some degree 
of constipation are due to mechanical interference from the engorged prostate and 
the congestion of the rectal wall and mucosa 

Referred pain to the hips and down the inner and outer side of the thighs 
is also often present Interference with urination as the result of the edema and 
pressure upon the prostatic urethra may be onl> slight or maj be complete 
causing acute retentiocu In the less severe cases the patient finds it somewhat 
difficult to start the stream and suffers some tenesmus. In tbe more severe coses 
there is a constant desire to unnate with marked tenesmus and jJaJn. In the later 
development of this urinarj diffkuU> the patient is able to pass only a few drops 
of unne with severe straining and then acute retention follows 

Acute catarrhal proitatltii or congestion of the prostate presents Itself to 
the finger m the rectum os a slight rather soft enlargement and as a rule presents 
no distinguishing symptoms these being m the main samilar to those of postenor 
urethntls. 

Acute follicular prostatitis presents localized irregularities and infiltrated 
areas in one or both lobes. Very often the> are more marked in one lobe than the 
other and m some cases involve an entire lobe alone Fulness In the perineum and 
pain in the rectum with some referred pains to the hips and thighs are the usual 
symptoms. 

Acute parenchjrnatoai prostatitis shows diffuse inv-olvement in both lobes, 
often so marked that the finger cannot reach the upper poles because the rectum 
IS markedly compressed by the enlargement The prostate feels hard throughout, 
occasionally a little softer in certain areas and a considerable amount of pus can 
be expressed with light pressure All symptoms are markedly aggravated and some 
degree of Interference with urination is foimd here Acute retention often occurs, 
but a catheter can be Inserted with very little difficulty Indicating that edema of 
the mucosa is the cause Backache is often quite marked and lower abdominal 
pain with referred pain to the glans, penis and meatus is also often present Tbe 
patient has considerable pain is in distress and has a fev'cr of 99 to 102 or 103 F 
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other epididymis usually becomes involved a few weeks or months later Bilateral 
epididymitis, however, develops in only about ten per cent of the cases 

Gonorrheal epididymitis is practically never an epididymo-orchitis The infec- 
tion IS limited to the epididymis (Fig 187) irrespective of the severity of the 
infection Gonorrheal orchitis rarely occurs The few cases of abscess of the 
testicle reported during a gonorrhea, mainly from the tropics, are due to other 




orgamsms 

As a result of the inflammatory edema about 
the verumontanum (Fig 47 and Plate I), the 
ejaculatory duct becomes temporarily occluded 
Plugs of pus or mucus may also produce block- 
ing of the ducts The infected seminal vesicle 
and ampulla become distended with pus and 
being unable to escape through the duct, the 
pus finally regurgitates through the lumen of the 
vas to the tail of the epididymis (Fig 275) 

As the result of active peristalsis of the 
vas deferens (no reverse peristalsis has been 
proven to exist) — the organisms and pus are 
propelled backward with each peristaltic wave 
of the vas toward the posterior urethra, the 
mechanism here being similar to that of bladder 
reflux 


The infection does not spread by continmty 
along the mucosa of the epididymis from the 
urethra, because the spread of the infection is 
too rapid Neither can it travel along the lympha- 
tics, for there is no continuous chain of these 
along the vas to the epididymis Infection along 
the sheath of the vas could produce a periorchi- 



Fig 187— Human epididvmis 
separated from testis except at head 
of epididjmis No fluid could be m- 
jt-cica beyond epidid>mis 


tis but not an epididymitis, for the sheath ends 
at the tunica vaginalis and covers it and does 
not continue within the tunica Hematogenous 
spread of the infection from the vesicles or 
prostate would attack the head or body of the 
epididymis first, whereas in gonorrhea the globus 
minor (or tail) is always involved first 


,, Having arrived at the tail of the epidid 3 mis, 

e P^g^ession upward of the infection along the lumen of the epididymis is 
fVir 4 -u^ shown repeatedly that it is impossible to force fluid injected 
nf 1 ^ beyond the tail of the epididymis (Fig 187) irrespective 

■Rnrfp ° pressure exerted or the length of time this pressure is applied 

^ reached the tail of the epididymis are similarly pre- 

bn, T P^^Sressing upward along the lumen of the epididymis This 
4 ^ ^^^o^istrated m a senes of experiments With the increasing 
ihp Inmon ection, the gonococci spread into the intertubular spaces from 

'^nroark , ° i ^ involve the interstitial tissue and then the infection 

nvo vnng the rest of the epididymis by peritubular and interstitial 
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eiteision. producing at first a penepldrdymitia of the body and head, rather 
than an epididymitis. 

The Infection and inflammatory reaction extend peripherally in the more 
severe cases, involving nearly all the coverings of the testicle and epididymis, the 
dartos and even the sUn, The infection also spreads upward along the vas after 
having Involved the tail the infiltraUon extending by continuity along the mucosa 
of the vas. In more severe cases, the entire spermatic cord is involved 

Symptoms of Acute Epididymitis- About forty-eight hours before the 
onset of the epididymltia, the patient may have some frequency of urinaUon, supra 
pubic pam and sometimes an attack of terminal hematuria. Some degree of pain 
and tenderness on pressure in the iliac r^on on the side affected usually precedes 
the epididymitis, which Is noticeable about twelve to twent> four hours later 

Epididymitis begins as a painful swelling at the tail soon becoming larger, 
together with increased pain and the early spread of the infection to the re m ai n der 
of the epididymis and the tunica v’aglnalis The skin of the scrotum becomes red 
and the scrotum increases markedly In sue and the tenderness and pam are very- 
marked 

Upon careful palpation, the epididymis can be distinctly separated from the 
testicle which it surrounds posteriorly The testicle is very little enlarged and 
there is usually an associated hydrocele due to the inflammatory reaction m the 
tunica vaginalis There is only a few cc, of fluid but there may be as much as 
thirty to forty cc. 

The urethral dUcharge at the meatus either ceases entirely or at least 
decreases considerably as soon as the epididymitis becomes evident. With the 
subsidence of the epididymitis, the discharge reappears. 

The symptoms of epididymitis subside in the average case about seven to 
twelve days after the onset but an induration of the tail of the epididymis may 
persist for months or even years The dcatncial changes result In occlusion of the 
lumen of the tubules. Such obstructions cause sterility m over 75 per cent of 
the cases. 

In the majonty of cases, an epididymitis is the result of a mixed infection 
1 e of gonoctKxi and the nonspecific bactena found under normal conditions in the 
first 2 3 inches of the urethra, 

CowperiUs or infection of the bulbu-urcthral glands (Fig 9) This occurs 
in a mild form oftener than generally thought because it docs not give rise to 
cUmcal sjTnptoms In typical cases, a swelling is to be felt on one or both sides 
of the perineum at the pienoscrotal junction which must be differentiated by rectal 
examination (Fig 112) from a periurethral abscess 

FERitmrrnBjTifl Aim PERTuarriiRAi:. Abscess (Fig 188) Although this may 
occur anywhere along the urethra the roost common location in acute gonorrhea 
Is at the junction of the frenulum and the corona the <o-calJed parafrcniUs (Fig 
189) of Gmteras. Folliculitis may appear in the first two or three inches of the 
urethra or it may appear at the penoscrotal junction Beep seated periurethral 
abscesses are usually secondary to long standing inflammation compHcaUng stne 
ture The periuretbribs may extend to the corpus H>onglo3Utn and corpora caver 
novi producing a hard band of infiltration that can rcadilv be felt (Fig 92) but 
which does not as a rule suppurate 
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In periurethritis at the frenulum (Fig 189) the swelling presents itself 
during the second or third week with some degree of pain and particularly burn- 
ing on urination, at this point The infiltration becomes larger and brawny and is 
usually more marked on one side It does not always progress to suppuration and 
may gradual!} recede In the majority of cases suppuration occurs and some 
fluctuation and discoloration is noted at its center MLen suppuration appears, 
incision 15 indicated to pre\ ent a possible fistula 

Periurethral abscess at the frenulum is common and the induration has often 
been mistaken for that of a prmiar} chancre 

Folliculitis at the penoscrotal junction may produce a large cyst or abscess 
appearing at the median raphe which mat persist for a long time without pro- 
ducing much discomfort The other manifestations of periurethral abscess and 
fistula will be discussed under Stricture of the Urethra and Its Complications 
(Chapter 13 ) 


ti 1' 
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Fir ISS Diauram ^hoTMnc the most common locations of periurethral abscesses (\fter Papin) 
ric ISO Periurethral absce^5 in sulcus of glans Parafrenilis Uroloirv b\ Guiteras D \ppleton Co 


Intraurethral abscess is occasional!} seen This is mere!y a fo!!icu!itis which 
does not point externa!!} and has become wa!!ed off 

It is usual!} found at the fossa na\'icu!aris and a bulbous bougie will open 
this as a rule 


Edemx 

Edema of the prepuce with phimosis or paraphimosis (see Chapter IS) 
a though usual!} occurring with genital ulcerations, is seen in the acute and h}"per- 
acute t}’pe of gonorrhea The edema often persists for weeks and months, becomes 

^oniewhat brawn} and ma} persist for some time after the urethritis has dis- 
appeared 


Li UPHAXGIXrS 

Imoliements of the dorsal hinph cord (Fig 54) with occasionally brawny 
ema of the entire penis is noted m the more se\ ere cases Occasionally an 
~cecs eielops on the dorsum of the penis along the infiltrated cord (usually 
e to ^econdari infection) and mai imohe the corpora caiernosa 

nguina adenitis is a frequent accompaniment of acute and h}'peracute gonor- 
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rhea usually develops dunng the first week or ten days and disappears after a few 
days or a week There is some pain and slight swelling m the groin A gonorrheal 
mgulnal adenitis rarely breaks down and Is often associated with a dorsal 
lymphangitis that can be felL 

Gonorsheai. Pyelitis 

Gonorrheal pyelItU is an infrequent compbcation and will be discussed m 
Chapter 39 

R6fnm6 The history of exposure five to six days previous to the onset of 
a discharge the presence of gonocoed as determined b> the methylene blue and 
Gram stain and the characteristic course and symptoms readily establish the 
diagnosis of acute gonorrhea The triad of purulent discharge angry meatus and 
painful unnatJon is often enough to establish the diagnosis 

Urethral infection with discharge acquired dunng coitus may not necessanly 
be due to the gonococcus and a urethntis may emanate from systemic Infection 
or a discharge at the meatus may appear as the result of Infection of the deeper 
structures the prostate and vesicles Recurrences in gonorrhea must also if 
possible be differentiated from an acute infection, 

ESSENTIAL FEATURES OF DIAGNOSIS OF GONORRHEA 

DiPFEaETmAL Diagnosis of Complicattons of Acute Gonojuihea 
BaUaoposthitl* With considerable inflammation and redness of the glana 
and preputial mucosa, there maj also be considerable pus accumulated beneath 
the prepuce Upon superficial examination this ma> appear to come from the 
meatus but retraction of the prepuce and milking of the urethra will determine 
the source 

Chancroid and Phlmosia. It I* not at nil uncommon to find that a diagnosis 
of gonorrhea has been made in cases m which there is a purulent discharge 
apparentij coming from the meatus Careful washing of the meatus and palpation 
of the infiltrated chancroids will determine the source of the pus as being extra 
urethral in orlgim 

Intraurethral Chancre This Is often diagnosed as hyperacute gonorrhea 
The presence of a rather thin watery discharge together with the relative absence 
of symiptoms should make one suspiaous The presence of a syphilitic bubo and 
the finding of spirochetes will make the diagnosis. Meatal chancres may also bo 
diagnosed as gonorrhea. 

Chronic proitatoveiiculitii with a discharge at the meatus can readily be 
differentiated by the slight amount of pus present the absence of urethral svrnip' 
toms and the presence of symptoms of deep sealed infection together with the 
findings per rectum. It is well to remember however that a slight discharge at 
the meatus is common in \ esicuHlIs, 

Prostatorrhea and Spermatorrhea The«o are mereh conditions m which 
there is a mild congestion or a low grade inflammation of the prostate and vesicles 
presenting Itself with a discharge at the meatus The discharge is thin mucoid and 
not purulent 
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Chronic Anterior Urethritis and Stricture A gleety morning discharge 
with a previous history of gonorrhea in the presence of infiltration or stricture is 
quite common There is no evidence of inflammation and it can be readily differ- 
entiated Alcoholic excess and coitus often produce a meatal discharge m chronic 
urethritis 

Urethrorrhea In some men, there is considerable watery secretion at the 
meatus and the latter appears red There is an absence of purulent discharge and 
symptoms— merely an indication of active secretion from the mucosa With pro- 
longed erection, a sticky discharge appears at the meatus from hypersecretion of 
the urethral and Cowper’s glands 

Meatitis Occasionally one may note a discharge due to inflammation of 
the meatal portion of the urethra When this inflammation is prolonged, the 
medtub may become narrowed, due to fibrosis It can readily be differentiated 
from acute gonorrhea by the absence of all symptoms 

Urethritis 

^iMPii I. PIT nun IS iT\ Old aisd Dlbilitated Individuals Gout, diabetes, 
uric acid and lowered resistance from any cause will allow the organisms normally 
prc'-ent to become .icfivr and produce a discharge at the meatus without any symp- 
toms fn a roulme examination of a large number of men, it is common to find a 
drop of jiub at the meatus of which the individual is entirely unaware and which 
disappear-, in a short time 

Cm MK \L C RT TiiRiTis The injection of strong irritants for prophylaxis will 
often bring on a di'-charge and cause considerable worry to the individual 

Continued or prolonged use of strong injections in the treatment of gonorrhea 
will cause the discharge to persist and lead both patient and physician to believe 
that the infection is still present The discharge will also persist with prolonged 

use of sounds and prostatic massage With cessation of treatment the discharge 
ceases 

Aeuxr Catarrhal Non-gonorrheal Urethritis This is often associated 
with an acute catarrhal inflammation of almost the entire genital tract The dis- 
charge IS mucopurulent, the patient usually has an associated catarrh of the 
upper respiratory tract and urinary frequency 

Rectal examination will reveal a concomitant nonspecific (catarrhal) prostato- 
vcsiculitis This usually clears up m a few days 

The patient ■who has practiced coitus interruptus and already has some 
f egree of prostatovesiculitis is a more likely subject for these attacks 

uch an acute simple catarrhal urethritis is a common occurrence and 
usua ]y lasts but a few days Following excessive coitus or an alcoholic debauch, 
a ( Hcharge may appear and last for a few days Some patients are more subject 
0 t ese attacks than others, so that one frequently sees recurrences 

cute purulent discharge ■with absence of any organisms in the smear This 
occasionally seen However, if repeated smears are made over an extended 
period organisms, occasionally gonococci, will be found In the onset of acute 
gonorr ea, one wall occasionally find other organisms than the gonococcus m 
e smear, the first day or two of the infection These are the nonspecific bacteria 

See Chapter 13 for discussion of stneture of the urethra 
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normally present in the urethra which have become activated and appear in 
the discharge early, while the gonocoed are still deep-seated 

Acute NoNSpEanc Sutpuhative Urethritis This may present the same 
symptoms as an acute gonorrhea and may result from coitus This is the con 
diUon usually termed strain by the patient The discharge is not profuse rarely 
if ever eitends to the posterior urethra and presents very few symptoms Like 
catanhal urethritis it may clear up in a few day’s but often persists for many 
weeks and when the discharge is profuse must be treated along the same lines 
as a gonorrheal urethntis One should not be loo hasty in making a diagnosis 
of a nonspecific urethntis. Very often it is a mixed infection with the other organ 
isms predominating at first and then later the gonocoed appear In large numbers 
in the smear 


Subacute Gonorrhea 

Uunng the course of an acute gonorrhea the discharge will dear up and 
apparently the gonococa have left the urethra After a few days without treatment 
or as the result of an intercurrent cold sexual excitement or Ingestion of alcohol 
the discharge and gonococa i\ill reappear After judicious treatment for a penod 
of SIX to eight weeks with apparent clearing up of the infection m some cases 
there will often be recrudescence although slight of the discharge with gonococa 
present 

The vast majonty of the cases of subacute gonorrhea are those which con 
tlotre (0 discharge for a period of o\*cr three months without remissions and 
persist until the fourth fifth or sixth month after onset of the infection Beyond 
six months the infection Is termed chronic Some cases of the mild subacute type 
of acute gonorrhea may persist for a long time and become subacute in duration 
without any other symptoms or findings than those of an antenor urethntis The 
other prolonged infections may be due to the persistence of the gonocoed m glands 
crypts of the urethra (Fig 183) alone but there Is usually also an associated 
Persistent infection of the prostate and vesidcs 

The symptoms of subacute gonorrhea arc merely those of the discharge with 
pain and burning on urination, together with evidence of subacute vesiculitis 
prostatitis AVhen the infection persists over a period of six months It Is 
^ stated above termed chronic 


Chronic Gonorrhea 


The persistence of the infection for a period of six months to a year or more 
the harboring of the infection In the crypts and glands of the urethra 
^ 183) or in the prostate and vesidcs (Figs 50 and 185) or both Chronic 
S^rrhea may be limited to the antenor urethra but chronic posterior urethritis, 
P^ ** is rare 


Chronic poiterior urethntis is always sec»ndary to infections of the pros 
*te and vesicles In the majority of cases chrome gonorrhea Is due to the per 
*^eiice of gonocoed In the seminal vesicles (fig 50) 

in these protracted infections there ore often short periods when there is 
^discharge at the meatus and the urine is almost dear In other cases gonococa 
only be found occasionally and the patient is apparently well imtil a few 
S'^ocoed reappear in the discharge In others there may at intervals be a 
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recrudescence ot the discharge and some inciease in symptoms with showers of 
gonococci, lasting only a few days 

A chronic folliculitis or periurethritis will occasionally flaie up and cause 
discharge of gonococci This can often be brought about by massaging the infil- 
tration ovev a sound (Fig 92) Occasionally aftei the discharge has become 
chronic, tliere may be a sudden lighting up of the process as the result of a gen- 
eralized “cold,” sexual excess or ingestion of alcohol, and the infection again 
passes through the t 3 'pical course of acute gonorrhea with all the usual symptoms 

There are many infections which occur m men uLo are constantly exposed 
or who have been infected a number of times, which are difficult to classify 
As stated pieviously, one infection predisposes to another, but paradoxically, 
succeeding attacks are larely as severe They seldom follow tlie classical course 
or present the symptoms of an acute gonorihea developing for the first time 
Some men resume the sex habit as soon as the symptoms and discharge at the 
meatiw ha\e abated or disappeared By doing this, tliey prolong the duration 
of the intoction, then is fianng up of the discharge at intervals and very often 
a new inficlmn beconus supenmposed on the old one There are many men who 
are constuhh sufieiing with gonorihea, due to the persistence of the dironic 
gononhcTl -upi rnnposi d infection The reinfection of tlie urethra takes place 
IS the iiMih of the chronic vesiculitis present and the superimposed infection 
that often ri suits with frequent exposure It is difficult therefore, to determine 
m thv.st e, IMS wlun a tresh infection has occurred It is also equally as difficult 
to dotcnnuK whoihor the flaring up of the infection at intervals, is a fresh attack 
or merely the chronic gonorrhea 

The symptoms of a chronic gonorrhea aie those due to the inethral infection 
togelhei with the piostatovesiculitis 

Chronic Prostatovesiculitis 

Ihe infection may peisist for a long time without giving rise to any par- 
ticular symptom As a rule, the patient complains of a number of symptoms which 
should direct the attention of the clinician to tliese structures 

1 Persistent pain or a feeling of fulness and w^eight in the peiineum is a 
common symptom 

This IS associated with pain referred to the rectum, or a dull ache and 
feeling of pressure over both inguinal regions sometimes referred to the testicle 
or thigh, together with a feeling of pressure over the bladder region (supra- 
pubic) 

2 Backache is an outstanding symptom Every case of backache in the 
male requires a rectal examination for the purpose of determining the presence 
of pathology m the prostate and vesicles The backache is due to the inflammation 
and tension on the prostate and vesicles, which are well supplied wutli sympa- 
thetic nerves 

W ith these symptoms, togetlier with a discharge at tlie meatus or shreds 
in t e urine, the diagnosis of involvement of the prostate and vesicles is almost 
assured However, not until rectal examination combined wnth the examination 
0 t e expressed secretions (Fig 111) of the prostate and vesicles, showing the 

presence of pus and gonococci, has been carried out, can one be sure of such 
involvement 
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3 Lrinarj frequent noticeable dunng the daj with occasioml nocturia is 
a common sjmptom of pro5tato\*csicuHlis At tlmcj there maj be urgenej and 
burning on unnation when the infection flares up 

4 Pain and burning along the courvr of the urethra and particularly pain 
referred to the region of the fo^M naxiculans «omelime5 to the glans penis, is 
also a characteristic symptom 

5 Frequent nocturnal emi^ions with vime pain on ejaculation are present 
dunng the early months of the infection In persistent prostalovcsiculilis the 
patient notes some pain and burning In the urethra during coitus and after cjacu 
Ulion Potenc\ is often considerably rctluccd and there Is also lack of sexual 
desire. 

6 Sexual neurasthenia is often secondary to chronic prostato\-esiculIlls A1 
though it Is true that many sexual neurasthenics are merely neurasthenics in the 
general «en«e of the term a large number also ha\e some definite disturbance 
in the prostate and N’csicles A careful examination should be made to exclude 
this. Neurasthenic s\mptoms arc a frequent assoaatlon and ore often present 
In nm-ous individuals after gonorrhea These latter are difficult to handle they 
often tra\-el from one urologist to another and become the prey of the quack 
A shred or two m the unne or peculiar odors about the genitals ore a common 
complaint 


7 Rheumatic manifestations with pains and aches in vmrlous parts of the 
body aud with arthritic and bone changes are due to the persistent infectlou 
of the prostate and micles as the foa 

These will be discussed more fully later in this chapter 
The symptoms of a chronic gonorrheal prostato\*esiculiUs vary considerably 
^y one or two of the major symptoms may be present but if the infection 
Pwsists roost of the above mention^ symptoms appear 

The diagnoiia is of course made only with the aid of the finger fn the 
(Rgs 109 110 and III) The prostate Is usually somewhat irregular 
i^d at places nodules can be felt Often it Is smooth and somewhat boggy The 
'^cles are usually not palpable Where the infection is fairly active or has 
“^severe there is an induration over the vesicle of one or both sides usually 
rxed on both sides 'Massage of the vesicles produces considerable pain and 
expressed secretion of the prostate and vesicles as It appears at the meatus 
n the third glass shows either solid pieces of pus or the pus may be micro- 
c. The charactenstic muco-punilent wormy shreds rubbish e.xpressed from 
s cnronlc V'csiculitis (Plates VI and VII) will usually also show spermatoioa 
of which may be motile Chronic vesiculitis and prostatitis will be covered 
raore foJlj jn chapters 18 and 19 


Recurrenciis in Gonorrhea 

^^^^^^urence is usually due to the flaring up of a latent infection in the seminal 
, ^ The infection may also be in the prostate or In the urethral glands 

ly at the site of a stricture) and be dormant only to be activated after a 
penod of latency 

^ Recurrences usually appear within one y^ar (after apparent cure of the 
on) They are not uncommon two or tluw years later and m rare cases 
y ®Ppear ten and fifteen years after the Inituil infection. 
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It IS well to remember, however, that while recurrence is not rare, most of 
the so-called “come-backs” are really new infections A careful history should 
be elicited in establishing the diagnosis of a recurrence 

The patient may or may not have noticed a slight mucoid discharge for 
a few weeks before the appearance of the purulent discharge Many have a per- 
sistent catarrhal discharge following a chronic gonorrhea, presenting, however, 
no gonococci in smears The usual history is as follows 

A man apparently cured of his gonorrhea has married and as the result of 
excessive coitus during the early weeks of married life, the infection reappears 
In others, a prolonged sexual debauch may produce the same flare-up 

An alcoholic excess with or without coitus often brings about the discharge 
Hard work or straining, a blow or injury to the perineum or an intercurrent 
infection max cause a flare-up 

Followang the passage of a sound, the discharge may appear as the result 
of the irritation or bieakmg up of the latent infection in the crypts and glands 
In latent chronic ce^iculitis, the passage of a sound may suddenly produce an 
epididvmiii'- Recurrent epididymitis is, of course, an evidence of the persistence 
of the infection in tlje vesicles 

lliere is usualh no incubation period, the discharge appearing the next day 
after coitu- or the pis^age of a sound There are no symptoms associated with 
the discharge uid this persists from a few days to a few weeks If the patient 
Is seen rarh the smear show's degenerated leukocytes, considerable epithelium 
and the gonococn are extra-cellular The gonorrheal complement fixation often is 
positive 


Chronic Anterior Urethritis 

The persistence of a “gleety” discharge at the meatus following a gonorrhea 
(the gonococci having disappeared) is usually the only symptom of a chronic 
anterior urethritis A discharge at the meatus is also present with stricture of 
the urethra The demarcation between a chronic anterior urethritis and a urethral 
stricture is not very definite but an infiltration which will not grasp a No 26 
sound or wall allow a larger size to enter, is characteristic of chronic anterior 
urethritis, rather than of stricture Some fibrous strictures at the fossa navic- 
ularis and an occasional stricture elsewhere, cannot be so readily differentiated 
by this rule The borderline between a chronic urethral gonorrhea and a chronic 
anterior urethritis is not distinct, the former gradually merging into the latter 
In a chronic anterior urethritis there is some infiltration and scar formation but 
/ery little tendency toward narrowing the lumen of the urethra A chronic anterior 
urethritis practically never becomes a stricture and is usually the result of a 
prolonged infection or persistent over- treatment 

Pathology The pathologic changes producing a chronic anterior urethritis 
are the scan mg of the urethral mucosa and distortion together with persistence 
0 the infection in the glands and cr 5 ^ts 

Them develops a sclerosis of the mucous membrane together with inflamma- 
lon of the crxpts and glands in the area affected The inflammation within the 
g ands persists as a chronic catarrh (glandular urethritis of Oberlaender) or with 
tii^e occlusion of the glands and cicatrization, there may be very little discharge 
(drx' urethritis of Oberlaender) 
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Uretliro5coplcall> (Plate I) the folds and stnae of the urethral mucosa are 
considerably diminished and the Inflamed orifices of the ducts and crypts are 
seen. The urethra has lost its elasticity This is the soft Infiltration of Ober 
lacnder There is considerable folliculitis and periurethritis that can be felt over 
a sound (Fig 92) 

In the more chronic and persistent infections the urethral mucosa becomes 
pale or grayish in color at the points of involvement with normal tissue adjacent 
There may be white areas of leukoplakia and in some places heaping up of scar 
and epithelium and the production of hard bands The folds (Plate I) are entirely 
obliterated. A whitish scar is seen together with a few small punctate areas of 
inflammation of the gland orifices This is the hard infiltration of Oberlaender 
The changes may become more marked and produce a stricture With the 


gonococa gone, other secondary organisms keep up the inflammation 

Symptoms, The morning drop due to the fact that the patient has not 
urinated during the mght is characteristic There mav be some discharge during 
the day but usually it is not noticeable The scars of battle with the gonococcus 
the lack of resistance to the organisms normally present and the secondary Infec 
tion on a soil with lowered resistance keep up the discharge 

Aside from the discharge there may be occasional slight burning on urina 
twn and often there is an Irregularity m the unnary stream the stream twisting 
w varwus directions. 


la some there is no discharge but shreds persist in the unne The mom 
lag drop or the presence of shreds in the unne may persist more or less con 
tinuously for a number of years without presenting symptoms and without re 
ponding much to treatment As a rule with these persistent chronic infections 
m the anterior urethra, the gonococcus itself has disappeared after the first year 
Such cases often however present a difficult problem in the decision as 
to whether marriage is permissible 

Diagnosit. The diagnosis is based on the absence of any findings in the 
prostate and vesicles the two-glass test and the presence of mucous or muco- 
®brods that float in an otherwise clear unne The palpation of the 
b^ons over a sound is diagnostic (Fig 92) 

the discharge at the meatus (Fig 93) presents some mucus, considerable 
p tnelium and a fair amount of pus Occasionally It is made up almost entirely 
o‘ rnneus and epltheUum 

15 particularly here that the urethroscope has its place The scarred urethral 
infected glands and crypts on the dorsal surface of the urethra 
® I) can be distinctly seen One can determine definitely by urethroscopic 
^tion the amount of involvement and Its location 


IRTNE ns GONORRHEA 
Ph\sical CnARAcmusTics 

Oft rs the most common condition that requires differentiation ° 

howe\“er the turbidity may be most marked with the expulsion of the 
^ ^Irops of urine indicating that Its source is in the •eminal vesicles 
pus in th e urine al^ pre*«nt definite oppcarance W ith a large amount 

^ ^^ptfT 8 f r trchjiion of pho«ph»trt and iiFatt* ai of urinar> turbldJt> 
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of urates, there is a brick-red color to the urine and a reddish sediment readily 
appears Pus gives a distinct grayish, dirty appearance to the urine, which can 
usually be differentiated by simple tests from phosphates and urates Urates 
disappear upon heating and phosphates upon the addition of a few drops of acetic 
acid 


Tests 


The Glass Tests (Fig 190) With the disappearance of the discharge at 
the meatus, the patient and often even the physician, will consider the gonorrhea 
as cured A considerable amount of pus and shreds may be present in the first 
seven or eight inches of the urethra without being apparent at the meatus It 
is for this reason and for the purpose of locating the source of the pus and 
shreds, that the glass tests are employed They are employed routinely m all 
examinations and preliminary to treatment and are almost as important as the 
microscope 

Thompsons Two Glass Test (Fig 190) The patient having retained his 
urine for af hasi one hour and preferably two or more, urinates into two glasses 
He should pass at least six ounces into the first glass before passing the rest of 
the urine into the second glass The purpose of the test and its value is to deter- 
mine the presence of pus in the anterior or posterior urethra or both In the 
presence of infection of the anterior urethra, only the first glass will show pus 
or shicds and the second glass will be clear With infection of the posterior urethra, 
both the first and second glasses are cloudy Pus in the anterior urethra remains 
in the urethra and is washed out with the first few ounces of urine Any appre- 
ciable amount of pus in the posterior urethra gravitates toward the bladder from 
t e prostatic urethra as the result of the contraction of the external sphincter 
overcoming that of the weaker internal sphincter (Fig 49) The pus reaching 
t e adder mixes intimately with the urine and thus the second and succeeding 
g asses are cloudy as well as the first Although the second glass test properly 
ma e is airly accurate there are exceptions to the usual deductions drawn 


n rni posterior urethritis, also in subacute and chronic prostatovesiculitis, 
very itt e pus may accumulate in the prostatic and bulbous portions of the 
'w^ithout gravitating to the bladder), and remain until washed out by 
tile hrst gush of urine, so that the first glass is cloudy and the rest clear 
nnri ti! ^eute and chronic prostatovesiculitis, the first glass may be clear 
Ipvninr^ secon glass cloudy This latter is due to the compressor urethra and 

seminal 1 muscles squeezing the ducts of the prostate and 

seminal vesicle and eiipelling some pus al the end of urination 

but refaint”^ ^ Glass Test The patient urinates as before into two glasses, 

saeed anri urine in the bladder The prostate and vesicles are then mas- 

first and cpr again into a third glass thus emptying his bladder The 

and the tin T pathology m the anterior and posterior urethra 

appearance nf contains the secretion of the prostate and vesicles The 
IS somewhat n f prostatic massage (Fig 111) is characteristic It 

cloud or bv cli albuminous and hazy Pus presents itself as a diffuse 

ness IS due eristic shreds or specks of pus Sometimes the apparent cloudi- 

spermatozoa Shreds from the prostate and vesicles should be 
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examined at once, because tbe aad unne disintegrates the alLaline shreds Nor 
mally some pjale small gelatinous crystals can be massaged out of the prostate 
and the secretions of the vesicles may appear as mucus and spermatozoa. 

The two and three glass tests U3uall> answer all purposes 
Shreds In the Unne, Shreds consist of pus (Plates VI and VTI) or they 
are mucopurulent consisting of pus mucus and epithelial cells In chronic 
catanhal urethral discharge the shreds may be entirely mucus but there Is 


i^Anknor Urethritis'^ 

First icnne cloudy Second uruie dear 



Posterior Urethritis^^ 
First unne cloudif Second unne dcud^ 



Flo 190 — GUb teitj uj anterior and posterior urethritU 


Some pus present Pus shreds arc bea\'> and sink to the bottom of the 
. y^us shreds are light and float in the unne The mucopurulent shreds 
^ > 'etUe after floating around for a short time In some cases of acti\’e 
^ mfiltration or stricture the particles of pus maj be so small and diffuse as 
^ appearance to the urine Shreds In an otherwise clear unne, 

^ chronic or inactiN'C process Purulent urine with shreds Indicates an 
® or acth-e Inflammation Some shreds contain considerable epithelium 
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Pus shreds from the urethra in acute gonorrhea are produced by the accu- 
mulation of pus in the folds of the collapsed urethra|with some mucus 

These adhere to the wall of the urethra, so that both pus and mucus are 
washed out with the urination These pus shreds are small, a little long, irregular 
and look like broken off pieces of onion 

Shreds coming from the prostate have the appearance of specks and are 
not particularly characteristic except when they present the typical Furringer 
“hooks ” 

The floating catarrhal shreds of a chronic anterior urethritis are flat, irregu- 
lar and do not reach large dimensions 

Long, stringy, mucus shreds, even if found at the meatus, probably come 
from the vesicles Shreds and debris coming from the seminal vesicles are worm- 
hke in appearance due to having been squeezed through the tortuous ejaculatory 
ducts (Fig 50) 

Pus from the vesicles, as also the shreds, often appear as large casts of 
the vesicle 

Shreds Should Be Eyamined Microscopically as Well as Grossly Pus 
and gonococci cm be lound In shreds from the vesicles, considerable mucus and 
some sperm nia\ bt scm 

FoIIouimi ma-' me of the prostate and vesicles, some expressed secretion 
may appear at the meatu'' and the shreds may be found here In chronic anterior 
urethritis aim, a tcv ot the shreds may be found in the first drop on the slide 

Complement Fixation Test The value of the gonococcal complement 
fixation test is debatable Some lay great stress on its usefulness but its practical 
value is very limited It may be a diagnostic aid, however One can diagnose a 
recurrence, if the test is positive, with the onset of the discharge, indicating that 
t e infection has existed for some time In acute gonorrhea it does not become 
positive until five or six weeks have elapsed and often remains positive many 
weeks and months after complete cure if the infection is posterior It cannot 
serve as a guide for treatment or cure 


PROGNOSIS OF GONORRHEA 

a ^im ”^^Jority-i e 85 per cent, are cured within the first three months 

a oug developing a varying degree of prostatovesiculitis, clear up and 
remain well 

nrn<;t ^ Other 15 per cent, epidid3rmitis, persistent infection of the urethra, 
hprn ^ vesicles and systematic complications develop The infection may 

Chrnnip ^ apparently cured, only to recur again upon provocation 

tratinne urethritis is not an uncommon sequel and strictures and infil- 

trations develop in about 4 to 5 per cent of the cases 

sistent urethra as a rule, after the first year of a per- 

vesiclpt; fnr^ replaced by secondary invaders It may remain in the 

treatment et longer period With judicious, early and continuous 

are c^red anT"' ' majority- (90 per cent or more) 

and some physmmnTthTt It is the impression of many laymen 

\ears Ttnc ic t, gonorrhea is not curable and that it persists for many 

jears this is, however, entirely erroneous 
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PROPHYLAXIS OF GONORRHEA 

Contmence for some mdividuals and the abstinence from UJiat coitus are 
the definite safe prophylactic measures 

The use of a condom Is prophylactic. Care must be used in determining 
rbetbcr the condom lias broken and also in its removal after coitus, so that 
the infected external surface of the condom does not infect the meatus 

During the orld War the value of chemical prophylaxis after exposure was 
definitely shown by many and was proven m our personal experience with troops 
The prophylaxis proved of no value if employed more than six hours after ex 
posure. It was of some value up to the third and fourth hour after exposure 
and gave very satisfactory results if administered within the first hour after 
coitus. 

Washing the parts with soap and water and urinating Immediately are 
''Measures which should be employed preliminary to chemical prophylaxis. The 
injection of two per cent protorgol retained for three or four minutes is a sat 
uiactory prophylactic Calomel ointment SO per cent applied externally and 
to remain on for a few hours Is an excellent prophylactic against syphilis 

SYSTEMIC AND EXTRAGENITAL GONOCOCCAL INFECTION 

Systeutc Infectiok 

group of symptoms and their underlying pathology termed gonorrheal 
rwrmatlsra constitute the chief manifestation of a systemic infection This is 

result of an Invasion of the blood stream by the gonococcus or its toxin or 
b> both of these 

Certalo of the systemic infections such as septicemio endocarditis and acute 
with effusion are due to the gonococcus itself while others, such as 
and skin manifestations are probably due to the toxin rather than 
organism. 

Syitemlc Manifestations ore not Rare. They ore probably found in three 
lo t^*^ more in one form or another The reaction of the body 

y ^ infection is the most important agent in the cure of gonorrhea hence it 
surprising that occasionally the toxins or the bacteria will overcome 
of the host and invade the blood stream 
gonococcus compleiuent fixation which becomes posituT In the latter 
0 the infection is merely a manifestation of systemic reaction and ^me 
The usual time of appearance of the systemic manifesta 
of 1 1 ^^^n the third to fifth or sixth week coincident with the decline 

They mat howeser dctclop during the first week or much 
mm a persistent focus m the prostate and »eminnl vesicles 
hich Gonococcus Sepsis In this condition there is a per«i«tent 

'■tty little urethral discharge and no local symptoms In the \'a5l 
‘hot gonorrhea is a local infection with onl\ slight systemic reaction 

P^itting the patient to cany on and be up and about 

ftt-er mat be overlooked With but few exceptions sy<. 

0 ection lake* place when the posienor urethra i« inN-oU-ed This portion 
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of the urethra has a very rich blood supply, so that absorption takes place much 
more easily than in the less highly vascularized anterior portion There are 
undoubted cases of sepsis, however, from anterior urethral infections alone 
In transitory sepsis, the patient has chills, fever, leukocytosis and runs a 
septic course for a week or two, the organisms being sometimes found in blood 
cultures The condition clears up rapidly and is never fatal 

Gonococcus Sepsis with Cardiac Complications Gonococcus endocarditis 
IS rare— about one in fifty thousand cases 

Myocarditis and pericarditis probably occur a little more frequently, 
although the myocardial changes may be similar to those of any febrile state 
Mild types of gonococcus endocarditis involving the mitral valve, produc- 
ing but few S5Tnptoms or findings, have been described The definite, clinically 
characteristic picture is that of a severe infective, ulcerative or malignant endo- 
carditis, in\olving the aortic valve in the majority of cases There is practically 
always an associated arthritis or myositis 

The course of the endocarditis is similar to that of all tjqjes of malignant 
endocirditis There is intermittent fever with showers of emboli, sepsis is present 
and the tirmination is always fatal 

Septicopxemia with localization of abscesses in the joints and various organs 
hi-, bun described 

Gonorrheal Arthritis As stated previously, this includes the vast majority 
of casc'^ of gonococcus sepsis It develops in one to two per cent of acute gonorrhea 
ca-^es and the incidence is greater with the development of chronic prostato- 
vesiculitis The focus of the infection is nearly always in the seminal vesicles, 
but often in the prostate as well While it usually appears during the third to 
the sixth week of an acute gonorrhea, it may develop much later, when the urethral 
infection has apparently been cured but there is still a persistent focus in the 
seminal vesicles 

Instrumental trauma, forceful massage during the acute stage of prostato- 
vesiculitis and trauma from irritating injections, may bring on an attack of gon- 
orrheal arthritis 

The joints most commonly affected are those of the lower extremities, 
the ankles and knees, particularly the latter and the metatarsals The hip is 
next most commonly involved, then the temporomaxillary, finger and wrist 
joints The involvement may be monoarticular or pol3mrticular It is usually 
polyarticular with predominant involvement of one joint, most commonly the 
knee joint The pathologic changes in the joint vary with the intensity and the 
duration of the infection There may be only a slight effusion or plastic inflam- 
matory exudate formed or the articular ends of the bone, the periosteum and 
the bone itself may be affected, producing destructive changes which become 
permanent Many of the acute cases respond to treatment without becoming 
chronic Others become chronic, often from lack of proper care of the focus 
of the infection, viz , the seminal vesicles 

Acute Gonorrheal Arthritis This systemic complication may be present 
as a fibrinous exudate or with an effusion In some it is phlegmonous with a 
ittle effusion, often serosanguinous or bloody In rare cases, pus may be present 
in the joints In these there is marked destruction of the joint The gonococcus 
oes not produce pus in arthritis as a rule and in the rare cases of joint suppuration 
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a nuied infection must be considered The effusion in the joint ma> be consid 
erablt There is distinct fluctuation and the fluid, which Is a straw colored exudate, 
may be as much as 70 to 100 cc , usually about 20 to 30 cc. The fluid reappears 
after aspuation although usually not in the same amount In the fibrinous type 
tiet are considerable pain and tenderness which are not so marked in the effusive 
t)-pe. There is an intermittent fever, some chills and leukocytosis 

The acute form of gonorrheal arthritis requires differentiation from rheumatic 
artbntis. There is not the severe sweating or the marked anemia or the ex 
crodatJng pain of acute articular rheumatism, neither does It shift from one 
}obt to another as does the latter and it Is more prolonged and subacute 
Above all there is the assoaated urethral discharge and the finding per 
rectum, of mvolvement of the prostate and vesicles together with the finding 
of the gonococa m the urethral discharge In the first few days of the onset 
of the effusion in the jomt, the gonococcus can often be found Dunng the acute 
ttage or during an exacerbation ft may be found In the blood 

Chroiuc Gonorrheal Arthritis When the condition becomes chrome there 
<ire deforming changes in the synovial membrane the cartilage and bone pro- 
dodog a varying degree of ankylosis, sometimes quite markeii Often however 
the chronic joint involvement of many months or even a few years dura 
bon, ^ Improve considerably with the eradication of the focus in the seminal 
reacles, indicating that in some, the joint changes are not of a permanent nature 
The chrome gonorrheal form of arthritis with hydrops usually follows the 
•Qite, but may be insidious from the onset The joint Is large there is some 
IJduaUon and the contents upon palpation feel like rice bodies There is also 
w knee joint Is most commonly affected In the chrome 

^j^kaing type the joint is somewhat large there is no effusion but there is 
® capsular thickening and destruction of the cartilage with more or leas 
^ of mobility of the jomt 

are intervemng stages from the acute to the chronic arthritis and the 
changes may be present In the same joint 
It Osteoperiostitis. Although often associated with the arthntis 

occurs separately from It It may occur in the fingers and other bones. 
^^^Poricbondntis of the ear hn^ been described but the classical location for 
calda, producing the painful heel of gonorrhea and with pro- 
the gonorrheal spurs These spurs are visible in x ray films 

^^orrheal Myojitii This is often associated with an arthritis and is 
J found In the hips thighs and in the arms ^^ith all these manifesta 
or rheumatism there Is usually a slight discharge at the meatus 

In the urine In the protracted cases there may be no findings in the 
inaj be very little evidence obtained from the prostate and 
because of the chronic changes that may have taken place there 

Gonorrheal arthralgia manifests itself by pains in the vTinous 
0-8 shoulders knee or ankles without am demonstrable pathology in 
The pains are usually transitory and occur usually during acute 
bat maj also appear In chronic gonorrhea 
^ococcal Buriiti. InvoU*cment of the bursa of the tendo achlllis and 
bi™ i, well. 


r^'bs IS the os 
^Q'tilvement 

^ are dkffrwxM. 
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Synovitis This is a common manifestation, almost as common as the 
arthritis and often associated with it, involving usually the tendon sheaths around 
the ankle and wrists There is distinct swelling and some redness, this persisting 
for a variable period of time but not as long as the arthritis or the bone in- 
volvement 

Thrombophlebitis This is rare Any of the veins of the extremities may 
be affected Local thrombophlebitis may involve the dorsal vein of the penis 
Pulmonary complications are pulmonary infarcts and pneumonia, which 
is embolic in nature, with a secondary pleurisy All are rare 

The skin complications of gonorrhea while uncommon, probably occur 
oftener than suspected They are due to the toxin of the organism and are usually 
associated nith gonorrheal rheumatism They usually occur during the acute 
stage of the infection Four t>pes have been described, three of which are similar 



Fig 191 Keratodermia Blennorrhagica Note trophic changes in nails of terminal phalanges 


of fingers 

to those due to other septic orgamsms , viz , simple erythemas, scarlatiniform or 
resembling German measles , urticarial and hemorrhagic spots Keratodermia blen- 
norrhagica IS a rare type of hyperkeratosis producing horny excrescences near 
the joints or on the plantar and palmar surfaces (Fig 191 ) It is usually associated 
with arthritis and a urethral discharge 

Nervous complications occasionally occur Peripheral neuritis in associa- 
tion with an arthritis is sometimes seen Myelitis and encephalitis have been de- 
scribed Meningitis due to the gonococcus has been described, the difficulty m 
I erentiatmg the gonococcus from the meningococcus leaving very few authentic 

C3SGS 


Extra-Genital Gonorrheal Infection 

Gonorrheal ophthalmia developing in an adult with a gonorrheal urethritis, 
s a rare occurrence VTien one has seen thousands of neglected cases of gonor- 
ea passing through a large clinic over a period of a number of years, it is 
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suiprismg to note the rarity of this complication We can recall only two cases 
It is evident that with the onset of the urethral discharge there develops some 
immunity of the other external mucous membranes, because it is impossible 
otbennse to explain the rarity among those ignorant and careless patients seen 
m the clinics, who do not protect their eyes 

Primary gonorrheal ophthalmia m the adult is however, not rare We know 
of five medical students and doctors v\ho in the last four years have had one 
eye enucleated due to direct infection of the eye from infected liquor amnii and 
\‘agiiial secretions, at the time of rupture of the amniotic membrane Other cases 
may result from careless handling of the perns in the examination and treatment 
for gDDorrhea and then rubbing or contaminating the eye The infection may 
alio result from infected towels or in the bath or swimming pools The individual 
suffering from gonorrhea should be instructed against possible infection in this 
manner not so much for his own personal safety as for the others m the 
hoosdiold. 

The patient with gonorrhea should be Instructed to prevent possible infection 
of his eyes by washing his hands after contact with the genitalia and the proper 
ore of his Imen. 

Gemorrbeal ophthalmia in the adult is a very virulent and severe Infecbon 
and m most of the results in destruction of the involved eye with the added 
of infection of the other eye and sympathetic ophthalmia produang 
fotal hlmclneas. 

The incubabon period is usually abort from three to four days, the onset 
** ™pid and the discharge appears early It begins with a swelling and redness 
lids with edema of the ocular conjunctiva and considerable pain and 
A profuse discharge develops with an involvement of all of the struc 
about the eye— i a panophthalnuUs. The discharge is so profuse that 
the active stage It reappears within ten minutes after the eye has been 
“^ted. The infection follows the course of an acute gonorrheal urethntls 
^^diicharge persisting for about three weeks and then gradually subsiding 
8 this time the cornea becomes involved and there is scamng and retrac 

^ the eye and the lids with destruction of the eye 

As a rule one eye only is involved at a time and with constant attention 
and night, the patient being kept In a dark room and a shield over 
eye to protect it the infection may be bmited to the one eye The 
ef sjTnpathetic ophthalmia often requires removal of the Infected eye 
^ Anorectal Gonorrhea. This is seen occasionally m females suffering with 
vaginal discharge which spreads over to the anus and infects it The 
are slight, the discharge is not profuse and is usually overlooked It 
a chrome inflammation of the rectum fibrosis and condylomata 
^ As a rule it clears up without becoming chromu 
^ file male the etiology of anorectal gonorrhea is the practice of sodomy 
^jlomata develop early and they are practically alway’S secondary to 
ofj gonorrhea The condylomata acuminata present a caulifiower growth 
^ with marked infection around them making walking difficult 

Ihe The large condylomata require surgical removal In 

jQuQ, ^ condition is progressive and becomes chronic. The condylomata 
are sometimes mistaken for the condylomata lata of svphllls Conor 
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rheal stricture of the rectum may develop as a sequel of gonorrheal proctitis and 
IS often diagnosed as of syphilitic origin 

Buccal and Nasal Gonorrhea Gonorrhea of the mouth undoubtedly occurs 
but the cases are difficult to prove and only a few authentic cases have been 
described Nasal gonorrhea also has been reported Some cases of coryza in the 
newborn have been attributed to the gonococcus 
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GENERAL PRINCIPLES 


The means at our command for combating gonococcal urethritl'^ ind its 
®nipl>cations still leaw much to be desired 

We haN-e as j-et no specific to combat the Infection In the urethra or the 
*®^*ssory glands Drugs that have proven their v'alue empincallv such os silver 
lutmteand its various combinations are still used salisfoctonl) We have more 
0 learn of the biology of the gonococcus and the reaction of the bod> to the 
ectkm, 80 that the treatment of gonorrhea Is still a chapter which remains open 
or future worken to improve or to discover a specific WTule no specific therapy 
*t our fundamental understanding of the disease has advanced markedly 
^ w past decade 


^ however as the result of dlnicn! etperience and expenmental 
rational methods of treatment which If properly earned out give sat 
f results We axe not without means of combating the infection m 
vast majority of cases respond successfully and are cured by the methods 
at present 

stated previously gonorrhea Is peculiar to man and none of the lower 
that have been inoculated with the gonococcus experimentally have 
the h ^ evident that neither the variation in the body heat of 

lower animals or variations in the structure of the 
the factors produang susceptibility in the human and immunity in 
of There are evidently certain characteristics of the blood or the 

^ cither antibodies or some undiscovered properties of the same 

hi aru animals and not present in the human thus giving immunity 

^oBomais and susceptibility to the human The presence of seminal vesicles as 
^^rvolrs for semen m man as against the seminal glands of the lower 
„ "H^ch ore solid secreting bodies is a distinct variation in the anatomy 


that 


relation to susceptibility It Is evident that the successful 
tn agtot will be something that will activate the blood to produce 

destroy the Infection wherever present 

— - ^ ^ tb e majonty of cases runs a more or less self limited course 

to Dr M jj Bnmrt for AxUoable ««iitADce In the rr\-i»kin of thb dupter 
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influenced to a considerable degree by medication A study of the anatomy and 
pathology in the urethra and seminal ducts will explain the difficulties encoun- 
tered, the limitations of treatment, the cause of complications and chronicity 
The gonococcus infiltrates deeply into the mucosa and submucosa and becomes 
inaccessible to local medication in the urethra The urethral glands are tortuous 
(Fig 183), become occluded by the inflammation and pus, and the crypts are 
deep pockets harboring the gonococci The lacunae m front of the triangular 
ligament open toward the meatus and those in the posterior urethra open toward 
the bladder (Fig 184) making direct medication difficult The varying caliber 
of the urethra (Fig 46) with its dilatations at the bulb and at the fossa navic- 
ularis, favor blind pockets at these points where the gonococci are not all washed 
out with the urinary stream The prostate and seminal vesicles, practically always 
infected in posteiior infection, present additional problems The seminal vesicles, 
hollow torruoub sics -with no glandular structures and with poor drainage through 
the rigid toilumis ijaculatory duct (Fig 47) favor chronicity and are not bene- 
fited by urethial medication, except where the ducts are patulous The prostate 
IS more readih accessible, is a glandular, vascular organ, can be medicated from 
the urethra, but is also a source for chronicity 

The seminal \csicles, as the source of the oft-complicating epididymitis, as 
the focus foi sy sieniic infection manifested mainly by gonorrheal rheumatism 
and as the cauat of chronicity and recurrence, play a large part in the considera- 
tion of ticatment 

In lecogniiion of the fact that (a) we have as yet no specific treatment, that 
we also do not have any drug that can, when injected into the urethra, penetrate 
the mucosa, submucosa and glands to destroy the gonococci , and (b) the re- 
sistance of the body and the tissues locally against the infection are the mam 
factors m combating it, the purpose of treatment is to destroy the gonococci 
wherever they are accessible and also promote the resistance of the body and the 
tissues against the infection The aim of treatment is therefore, the alleviation 
of symptoms, the prevention of complications and the hastening of the cure 
In the routine case the grouping of treatment under Hygiene, Local Medication 
and Internal Medication is very satisfactory 

PERSONAL AND SEXUAL HYGIENE 

Under this heading are included all restrictions in mode of life and conduct 
that will enable the individual to increase and maintain the resistance of the body 
against the infection and the avoidance of anything that will lower the resistance 
or that may irritate the urethral mucosa The patient should dress warmly, avoid 
draughts, exposure to cold and wet, and eat plain light food Alcohol m any 
form should be forbidden until the gonorrhea has been cured It is an irritant 
to the urethral mucosa and to that of the seminal duct and lowers general 
resistance against the infection 

Personal Hygiene The underwear is often spotted with the dried pus R 
^ould be washed separately from that of the rest of the household or destroyed 
are in handling the penis and rubbing the eyes afterwards is important In order 
to pre\ent the discharge from getting on the underwear a dressing, preferably 
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gsuze should cover the penis A speaal bag for the penis is most satisfactory 
In wearing a bag or a dressing on the penis neither should be applied tightly 
danger of produang edema of the prepuce and glans with phimosis should be 
considered Rubber bands to hold the dressing should not be used Gauze dressings 
are preferable to cotton because they do not adhere as much. The penis should 
be washed to prevent the pus becoming encrusted over the glans and the prepuce 
should be retracted and washed dally Soaking the penis in hot water is an excel 
lent procedure to reduce the swelling of the prepuce so commonly assoaated with 


an active infection. The patient should wear a scrotal suspensorv or support from 
the beginning to lessen the venous congestion in the ‘scrotal sac and also to lessen 
the inadence of epididymitis. 

Sexual Excitement Erections are often impossible to prevent but sexual 
excitement with prolonged erections Imtates the inflamed urethra and hastens the 
complications For this reason dancmg may be harmful Some men will even have 
coitus during the acute stage 

Limitation of cxerase ba thing etc. No active exercise such as handball 
tennis or swimming Always warn the pmtient to be careful about cleaning the tub 
x-cll after a bath and that he should be particularly careful if there are httJe girls 
at borne The patient should limit hxs activities as much as possible. He should 
art down at work rather Uinn stand if this be feasible Long automobile trips with 
considerable jarring are harmful Horseback and bicycle nding are forbidden The 
patient should keep regular hours get sufficient sleep and rest late hours and little 
*1«P are harmful Except in certain severe cws and in complications it is un 


to put the patient to bed m order to hasten the cures or for proper 
treatment In the vast majority of cases gonorrhea produces very little systemic 
faction the process is quite localized and the patient can attend to bis affairs 
although less actively 

Tills should consbt of foods easily digestible and non irrilaling Heavy 
containing much protein such as ^gs or red meats should be used sparingly 
^ cj raise the aadlty of the unne and increase the pain and discomfort ^^^llle 
and fowl are preferable Anything seasoned or highly «piced that may 
te the urethral mucosa when excreted, should be av’Oided Vegetables milk 
treats are good 

thet'^****^ A sufficient fluid Intake is one of the most important adjuvants in 
to gonorrhea and its compbeaUons The patient should be instructed 

tta in^ ^ glosses of fluid daily including milk A cup of coffee or 

morning is not harmful although a large amount ma\ be irritating to 
some cases lessening the fluid intake is necessary to give the 
lafhmed structures as much rest as po^^ible In ceverc cases of po'^terlor 
of fl M Pcc»tatocystiUs or in ^verc acute prostatovc^icubtis the amount 

^ ’J d intake should be reduced to a minimum to les^n the frequency of urina 
^Ca be avoided 

the Boweli and Excretion from the Skin. The patient should 
movements and if necessary report to cathartics to prevrnt 
^tpation Hot baths two or three times per week are bencfidal, to produce 
t3tlon and elimination from the skin 
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INTERNAL MEDICATION 


The remedies used internally in the order of their importance are Sulfanil- 
amide, the Balsams, urinary antiseptics and alkaline diuretics 

Sulfanilamide With the advent of Sulfanilamide, internal medication, 
which had been of relatively minor value, has assumed a most important place in 
treatment The physiologic effects and pharmacologic action of this drug are not 
clear Its action is indirect It has practically no direct bactericidal properties 
Some alteration takes place in the tissues to combat the infection This drug has 
proven of distinct value in various t5Toes of streptococcal infection, as well as in 
the treatment of gonorrhea It does not reman in the tissues very long, and is 
almost entirely excreted by the kidneys It is effective in both alkaline and acid 
mediums It is difficult to establish a definite scheme of dosage, for the tolerance 
of each individual to this drug varies considerably Men tolerate it better than 
women, and the young better than the aged The best results are obtained with 
large doses, parucularly the first 2 to 3 days If no beneficial results are obtained 
in 7 to 10 days sulfanilamide should be discontinued The average initial dose for 
the first 2 days given by the majority of urologists is 80 grains, reduced to 50 on 
the third dav, and IS grains thereafter However, some give larger doses over a 
longer period, whereas others limit the dosage to 20 to 30 grains daily The drug 
can be found in the blood and all body secretions The untoward manifestations 


are anemia, cyanosis and sulf-hemoglobinemia Neurologic disturbances in the 
form of headache, dizziness and lassitude are common Skin, gastrointestinal and 
urinary tiact disturbances may also occur These untoward symptoms must be 
guarded against and treatment discontinued when they appear Analysis of vari- 
ous reports show the drug to be of distinct value in shortening the duration of 
S3anptoms, and the lessening of the incidence of complications In many cases the 
ischarge disappears within the first few days after treatment is administered 
The period of cure is definitely lessened with the use of this drug While it is not 
speci c for the cure of gonococcal infection it is at the present time the most 
\a ua e drug in the treatment of gonorrhea Local treatment in conjunction with 
sulfanilamide gives the best results 


a san^ are those of copaiba, cubebs and sandalwood oil They have a slight 
an iseptic e ect and are soothing to the urethral mucosa, lessening the irritation 
e urine These and other balsams have been used for many years and have 
en ound to be of some value Sandalwood oil is the best, either in one of its 
lous p armaceutical combinations or best unmodified, administered in capsules 
f particular value during the first ten days or two weeks of the infection 
^ after that It is also of value during the subsidence of 

adm^ such as epididymitis and acute prostatovesiculitis It should be 

dairc f niinim doses three or four times daily, during the first ten 

ys or two weeks, in order to get the most desired effect 

belrtiin!! ^ WOO oil is irritating to the stomach, produces eructation of gas and 
larvp n when this is marked, the oil should be stopped Given m 

backnr^^^ ^ V irritating to the kidneys Evidence of this irritation is 

also a complained of, its administration should cease Copaiba is 

a ua e remedy, administered in capsule form Prolonged administration 
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may produce a rash such as is seen in measles that may fnghten the patient into 
the belief that it 13 of syphihtic nature. 

The Alkaline Diuretic*. These are administered to decrease the acidity of 
the unne and in this way lessen the Imtation upon the urethral mucosa. The 
alkahne salts of potassium and sodium such as potassium or sodium atrate and 
acetate and also sodium bicarbonate, are the best Fifteen to thirty gram doses 
three times a day will reduce the acidity and alkalinixe the unne The alkalies 
are especially indicated dunng the third and fourth week at the height of the 
infection to lessen the irritation of the inflamed prostatic urethra 

Unnary Antiseptic* There are no real unnary antiseptics Urotropin is 
still the best drug we have Methylene blue was much used formerly and may 
still be a valuable drug It acts as a sedative on the asones of the pcnpheral nerves 
and is acreted by the epididymis The acUon of the various antiseptics may be 
due to their excretion through the epididymis Into the seminal duct as well as 
throogh the unnary tract, Belfield and Roliuck have shown that dyes are excreted 
by the body of the epididymis The action of santal oD may be by way of the 
*tnunal duct Urotropin is more effective In on aad medium such as sodium aad 
pbisphate It can be given m five gram dot-ea, three times a day routinely Salol 
ind sodium salicylate are also rated as internal antiseptics. 

Antispasmodici, Bromides given m twenty to thirty gram doses at bed 
time help to prevent painful erections Antispasmodics are useful and often neces- 
to relieve the tenesmus and pain m severe posterior urethritis and prostate- 
'■aiculltia Belladonna and hyoscy-amus are the best sedatives. Opiate* giv en with 
^ ^dspasmodics are very useful Suppositoncs of opium and belladonna are 
®^n»nly used and are very satisfactory Camphor monobromate 2 to 5 grains 
°pffl form or the mixed bromides are also useful for painful erections (chordee) 

LOCAL TREATAIEXT 

Gwtleriesa and patience are most important in the local treatment Do not 
® fmpt to hasten the cure but try to avoid complications The local treatment 
important than the internal medication and when given effectivch 
' and instituted early it is the most important means at hand for the cure 
inf Local treatment should be instituted with the onset of the 

®ent certain cases of hyperacute gonorrhea where early local treat 

“ ^ntramdicated It is impossible for any of the known local anlbeptics to 
than destroy the gonococci on the surface of the urethml muco<?a and 
a llltle Their effect is to make the urethra a poor *oil for the gonococa 
^^P^rtant objective is to increase the resistance of the mucosa and the 
ai^lnst the infection either directly or through vime change in the «ecTc 
^ l^nown that silver nitrate and Its vanous denvatives are onh 

^ ^^^•'epilc in the test tube and in the urethra Tbev are however the mo<i 
have although their mode of action has not been definiteh 
^ bactericides elsewhere <uch as mercurochrome 
^1^ ybown to be of much value m the urethra. Since the re^i lance 01 

** greatest importance anvthing which retluce^ thu 

^orra Injections of antiseptics of an Imtating nature not only de^trov 

Tanlsms but al«o Injure the urethral muco^ The arrav of druav that havT 
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been used in the past, and others that are still employed, as well as the new 
preparations on the market each year, indicate that considerable room for improve- 
ment exists in our local antiseptics and that we have no specific However, the 
drugs that have proven of value empirically and have stood the test of time are 
still the most useful and if properly employed, give good results They are divided 
into antiseptics, antiseptic astringents and ordinary astringents The latter are 
not very important and should be used only after the gonococci have left the 
urethra 

Antiseptics Silver nitrate and its derivatives are the most useful antiseptics 
we have Silver nitrate is the best antiseptic we have in urology It acts on the 
urethra by liberating mtric acid and coagulating albumen and also has an indirect 
effect in stimulating the urethral mucosa, which is most important Silver nitrate 
is quite irritating in the acute stage, but its various derivatives are less so and are 
most commonly employed Silver nucleinate (argyrol) and silver proteinate 
(protargol) are the most useful local antiseptics in the urethra While they are 
less antiseptic than is silver nitrate (silver nucleinate particularly being only 
slightly antiseptic), they are of value in that they are soothing and stimulating to 
the urethral mucosa and produce a localized leucocytosis and flow of lymph Silver 
nucleinate, five to ten per cent strength, and silver proteinate, one-eighth to one- 
half per cent, are the dilutions employed for urethral injections There are other 
silver salts which are also satisfactory 

Antiseptic Astringents Potassium permanganate, 1-4000 as a hand in- 
jection and 1-5000 to 1-10,000 for irrigation, is most commonly used It acts 
directly on the gonococcus and also indirectly by causing an edema of the urethral 
mucosa, in this way helping to destroy the organisms 

Astringents These are little used at present because the continued use of 
silver proteinate and nucleinate until the discharge ceases, is preferable 

Injections 

Silver proteinate and nucleinate are the drugs most commonly used as hand 
injections Hand injections are the mainstay of local treatment Injections should 
be given more than twice daily during the first 2 weeks, and can then be reduced 
to once daily 

Potassium permanganate 1-4000 is a favorite hand injection, but not as valu- 
able, however, as the silver salts It is quite efficacious and many clinicians recom- 
mend and employ it in 1-4000 dilution 

Irrigations 

Irrigations are not as popular in this country as they have been in the past 
1 ver nitrate 1 to 16,000 to 1 to 10,000 and potassium permanganate 1 to 10,000 to 
1 to 5,000 (the strength of the solution increasing with the duration of the process), 
are t e tw o most commonly employed Irrigations are always office treatments and 
must be employed regularly and routinely to be of value The patient should be 

igated daily the first two weeks, then every second day and toward the end, one 

two times a week With the daily irrigations, the patient should also use the 
ana injections routinely, as described 

Irrigations are divided into two t5TDes — anterior irrigations for irrigating the 
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antenor urethra and postenor imgntions for imgating the posterior urethra also 
(Figs 103 and 104 ) 

Antenor irrigations are best guTn with the gravit> method and postenor 
irrigations inth a catheter in the urethra (Fig 104) and a large hand or bulb 
synnge, (Fig 87 ) The \Qlue of the irrigations is that the> distend the urethra and 
m this manner medicate all of iL Thcj may possibly act indirectly because the 
distension causes a hyperemia— acting in the form of massage 

The complete filling up of the urethra with a hand injection also acts in the 
same manner Weak solutions of bichloride and OTycyanide of mercury are also 
used for imgation also acroflavin 1 5000 

Instillations 

These are usually giwn In inwlvement of the deeper structures but may also 
be employTd for medicating the anterior urethra A small Keyes-UItzmann catheter 
and syrmge or a Guyon instlUator (Fig 106) may be used Silver nucleinate ten 
to twenty per cent, Is the best drug for Instillation It is the best drug for the 
treatment of the postenor urethra and silver proteinate Is best for the antenor 
urethra as hand Injections iMcrcurochrome is of distinct value in certain cases of 
cyititis of non-gonorrheal ongin Silver nitrate Is the mainstay for instillation in 
chrome urethritis and also following instrumentation 

ROUTINE TREATMENT 


AccTTE (jONOERirEA 


Cases present individual variations that require long experience as a guide 
The treatment should be governed by the clinical course and by the microscopical 
of the discharge and the shreds The appearance of the shreds their 
chiracter the amount of pus m the urine and where located (as determined by the 
tests and rectal examination) are guides to follow It is probably even more 
^portant to know what not to do than to know the routine of treatment In 


Sacral, conservatism is the wisest course It is almost unnecessary to repeat that 
^ patient should always unnate before injection or instrumentation The latter is 
contramdicated in the presence of an acute Inflammation of the urethra. Do not 
the prostate or vesicles dunng the acute stage The patient should be seen 
y dunng the first ten days or two weeks later every other day and then 
or three times a week Examination of the discharge the penis and urethra 
^ particularly the meatus and a routine two-glass test (Fig 190) are necessary 
ere each treatment The phvsidan should not treat gonorrhea if he is afraid to 
or examine thoroughly Asking the patient how he feels and making a two- 
test IS not suffiaent The color of the discharge its profuseness and par 
Snj the microscopical examination are Important guides The last named 
^d be done routinely at least twice a weeE After the diagnosis has been 
established a methylene blue stain Is siifiBcIent The value of microscopical exami 
^twn is noj Qjjy determine the presence of gonococci their relation to the pus 
s, whether extra or Intra-cellulor (Plate III) but also for other reasons One 
^ determine b\ the microscope the progress of the case The presence of epithe 
^d some mucus indicates a decline of seventy of the process and evidence 
of healing. 
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Vaccines and Foreign Proteins These constitute a valuable adjuvant 
therapy during the course of chronic gonorrhea, as well as for some of its local 
complications, and systemic infection In complications such as epididymitis, the 
intravenous injection of gonococcus mixed vaccine produces a severe reaction 
which affects the course quite favorably This treatment should only be given to 
patients confined to bed In gonorrheal arthritis they may offer valuable help in 
combating the systemic infection Although vaccine and foreign protein therapy 
have fallen into some disrepute, they are distinct aids in the subacute and chronic 
stages Foreign proteins most commonly employed are milk or its preparations 

Autohemotherapy The removal of a few cubic centimeters of blood from 
the patient and the injection of the same into his buttock has been employed but 
with very little success 

Sodium iodide intravenously, aids resorption in acute epididymitis and is 
often of value in subacute and chronic prostatovesiculitis Calcium chloride and 
calcium gluconate intravenously, while having no effect on the course of the infec- 
tion, gives remarkable relief from pain in acute epididymitis 

Diathermy Diathermy has proven to be of practically no value in acute 
gonorrhea Electrodes placed in the urethra are dangerous because of the trauma 
and of the resulting extension of the infection In chronic prostatovesiculitis, 
medical diathermy per rectum has often helped when prolonged massage has failed 
to benefit For the relief of the pain and the hastening of the subsidence of the 
infection m acute epididymitis, diathermy is distinctly beneficial However, it is 
questionable whether it should be used, because the great heat produced within 

the scrotum may destroy permanently or temporarily, the spermatogenic function 
of the testicle 


Light Therapy Ultra-violet and quartz lamp therapy for acute epididymitis 
and chronic prostatovesiculitis has helped in some cases 

Rectal irrigations for subacute and chronic prostatovesiculitis is a method 
not used as much now as formerly, but helps m some cases 

Rectal Suppositories Suppositories of belladonna and opium are of great 
ai leving the tenesmus in acute prostatovesiculitis 

ydrotherapy and Thermotherapy Hot sitz baths and hot towels and 
{la s or ags to the perineum are of much value in acute prostatovesiculitis or a 
eginnmg prostatic abscess Hot baths twice a week during the course of an acute 
gonorr ea to promote elimination through the skin are beneficial Soaking the 
p nis m ot water in the presence of edema of the prepuce and glans and applica- 
tion of heat to an inguinal adenopathy, is of distinct value 

iw elevation of body temperature over a period of hours 

f production of fever has proven to be of considerable value in 
Thp ^ treatment of complications, particularly arthritis 

fevpr rah ^ present is exemplified by the Kittering Hypertherm This 

tpmnpra/^^ covering the whole body with only the head exposed The 

107 degrees in 1/. to 2 hours, and 

consumpd ^ ^ evident that the time 

to bppnm. ^ treatment of the individual patient will not permit the method 
reoortpd ^ treatment is also not free from danger, deaths have been 

attendant n ^ a 1 ^^Ptoyed with caution, requiring constant care of an 
, urse and physician Some excellent results have been reported Pelvic 
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infection m the female and arthritis hate responded rapldlj to treatment WTicn 
emplojed in the j’oung and Wgorous patient carlj in acute gonorrhea, rapid cures 
hat-e been reported, but in the main the results hatx not been satisfacton The 
fet-er therapj must often be repeated five to sh times with an intcr\*al of three to 
four dajs between each treatment Vert little is gained in the uncomplicated case 
b} the use of this thcrapj 

Urethroscopy endoscopy Since the urethral glands arc almost microscopic 
m are and are tortuous, it is praclIcalK Imposdblc (o treat them dirccllj through 
the endoscope with strong caustics such as Silver nitntc or with an electrode The 
lacunate behind to the triangular ligament open toward the bladder (Fig 184) and 
it Is impossible to reach their orifices Some ca<es of utnculilis ma> be benefited b> 
direct medication through the endov:opc Touching up the \crumontanum or 
caulcrizjDg it in chronic prostatovcsfculitis is mentionerl to be condemned One 
gams nothing in cautcriring the \cru when the pathologj is in the prostate and 
\tsidesand in doing «o ma\ seal the ejaculaton ducts aggra%’ating the infection 
in the i-esides and adding the danger of an cpldidx-miti' 

Vasotomy This Is a procedure fir^t recommended b> Belfield in 1904 and 
is \-alaable m «<ime cases of Infections of the nominal \ csicles It will be discussed 


more fuHj m succeeding chapters 

Surgery in Gonorrhea EpIdid>Tnoiomj is «ometimes indicated for acute 
^idJdj -mitis that does not clear up within the usual period of time or in continued 
attacks after the infection has apparcntlj subsided The procedure ma> 
be enter intra or extratuginal depending upon the part of the cpidjd>TTus to be 
Phimosis in acute gonorrhea occasional!) requires a dorsal silt Meatotomy 
s often necessary In the treatment of chronic urethritis preliminary to the use 
a sound Prostatotomy for prostalic ab*<:cs5 Js rarely indicated but an incision 
0 a pen urethral abscess is sometimes necessary 

Summary of the Routine Treatment of Acute Gonorrhea. We do not 
^^'f> acute gonorrhea as acute anterior urethritis only and consider the extension 
tne infection necessarily as complications Acute gonorrhea in the vast majority 
cases, consists of involvement of the anterior and posterior urethra with a mild 
®gree of prostalovesiculiUs and it therefore should be treated as an entity from 
standpoint. 


All of the injunctions covered under Hy'glene should be followed carefully 
^ IS unnecessary and also unwise to put the average patient to bed His vitality 
^ opened and his thoughts are too much centered upon his disease if he is made 
unnecessanly and above all the course of the disease is not hastened 
The suspensory may be discarded m the last two weeks and absolute 
ence from alcohol and coitus should be observed until after the condition is 
'^^Pletely cured 

Ten minims of sandalwood oU three times daily for the first ten days or two 
^ after which the alkaline diuretics such as potassium atrate or acetate fifteen 
three times daily or urotropln five grains three times daily for the next 
or four weeks, constitute the mtemal medication 
jQ J^ons should be given as soon as the discharge appears Silver Nuclemate 
by the physician on the first day of the discharge this to be repeated 
^ y or the first 10 days or two weeks. The patient should use a hand injection of 
''«■ protelnate one-eighth per cent the first week one fourth per cent the second 
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and third weeks, and following this one-half per cent, until the end Inject one to 
two times dailj^ during the first week, during the second and third weeks inject 
once daily A one-half ounce S 3 Tinge should be used If irrigations are given they 
should be administered daily for the first two weeks, then every other day, later 
two to three times a week until the end Permanganate of potassium 1 to 5,000 is 
the best standard solution for irrigation Hot sitz baths, regular evacuation of the 
bowels, and some heat to the perineum, will take care of the associated prostato- 
vesiculitis in the average case Massage is contra-indicated in an acute case 

Hyperacute Gonorrhea 

No local treatment should be instituted until the marked edema and inflam- 
matory reaction have subsided Internal medication only, should be given at the 
start and vaccines are preferably dispensed with When the swelling has subsided, 
local treatment is instituted In some cases of severe acute gonorrhea with only a 
moderate degree of swelling of the glans, local treatment can be instituted from the 
start with decided lienefit to the patient Rest in bed is of great benefit for the first 
few days until the h} peraciite infection subsides 

Subacute Type of Acute Gonorrhea 

The urethra must be stimulated to promote a reaction against the infection 
One-sixteenth to one-tenth per cent silver nitrate should be injected once daily for 
two or three daj s at the onset , then when the reaction has occurred with slight 
increase of the discharge and redness, routine treatment is instituted Vaccines are 
of particular value here 

A mild degree of posterior urethritis with the second glass (Fig 190) cloudy, 
and an absence of nocturia or only once a night, can be disregarded as requiring 
special local treatment The posterior urethra need not be medicated, because the 
infection will clear up with ordinary hand injections of the anterior urethra 

Acute Posterior Urethritis 

Prostatocystitis with terminal hematuria should be treated as follows The 
patient should be put to bed and all local treatment discontinued , belladonna and 
opium should be given internally and by suppository Fluid intake should be 
limited These measures will clear up practically all cases of terminal hematuria 
within a few days Sandal oil internally at this time, is of considerable value Mild 
catarrhal prostatitis and vesiculitis should be treated with the ordinary care of the 
anterior urethra Hot sitz baths two or three times per week are of help and 
proper elimination from the bowels, thus producing hyperemia and relieving con- 
gestion in the perineum Do not massage the prostate or vesicles in the acute stage 

Follicular Prostatitis with Vesiculitis in Acute Gonorrhea 

This may involve one or both lobes of the prostate and give rise to symptoms 
0 congestion in the perineum, some tenesmus and urgency The patient should 
ave as ittle activity as possible and a few days rest is preferable Hot sitz baths, 
ogether with heat to the perineum in the form of electric pads or hot water bags, 
suppositories of opium and belladonna and limited fluid intake will help tide over 
e stage When diffuse parenchymatous prostatitis develops, the patient 
must be put to bed and given one or two hot sitz baths daily, together with con- 
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tinuoQS heat to the penneiurL Rectal imgatlona are also of value Internal medlca 
lion to reduce the fever and also antispasmodlcs for unnary distress, are indicated 
In parenchymatous and follicular prostatitis all local medication by way of the 
urethra should cease Proper bowel evacuation is important The condition usually 
responds to treatment 



PnosTATic Abscess 

It Is usually necessaiy to cathetenxe to relieve the frequentl> aaociated acute 
retention. However this comphcation Is seldom encountered. Rlth e\T 
on rectal palpation of fluctuation the abscess should be opened through 
perineum preferabl> (see (Chapter 49) on each side of the median line 
sometimes be wdse to wait until the abscess ruptures <p)ontaneousl\ through 
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the urethra, but it is far better to resort to surgery than to wait for this Mild forms 
* acute seminal vesiculitis in association with prostatitis dear ^ under routine 
rteSmen for posterior urethritis, by injections and irrigation The more severe 
Wes of vesiculitis, with hemo- and pyospermia, associated with prostatitis, reqmre 
the same treatment as for prostatitis viz, heat to the suprapubic region a 
perineum hot sitz baths daily, proper elimination through the bowel, plenty 
Lids and internal antispasmodics. such as opium and belladonna If *e 
does not respond rapidly, vasotomy is definitely indicated at once, in these case 

Pyovesiculosis 

This term is employed by Belfield and Rolnick to indicate a closed pus sac of 
the seminal vesicles analogous to a pyosalpinx The term Empyema of the semina 
\esicle can also be used This may produce acute urinary retention, compress tu 
ureters and result m oliguria (see Chapter 47) and even comp e e anuria 
Rest m bed and hot applications may reduce the edema of the ejacu a ory 
or dislodge the plugs of pus in the ducts and this may be followed by the sudd 
emptiing of the distended seminal vesicles often diagnosed as a rupture oi 
supposed prostdtic abscess If no relief is obtained in a few days, vasotomy is 
indicated here also 


Epididymitis 

Premonitory symptoms such as pressure in the inguinal region and dull ache 
along the vas deferens, appearing twenty-four hours before onset of the swel mg, 
are an indication for immediate vasotomy m order to prevent the possibility ot an 
epididymitis There is usually a slight infection of the epididymis present at is 
time and vasotomy will prevent further development of the epididymitis excep 
that of a slight involvement of the tail Typical acute epididymitis with fever 
requires rest in bed until the fever has subsided and acute local inflammation 
receded Support of the scrotum with towel or bandage (Fig 192), externa ea , 
in the form of hot bags, towels or electric pad, is indicated Antipyretics su as 
sodium salicylate or aspirin are good Local applications of a saturated solution o 
magnesium sulphate or ten per cent Ichthyol ointment, are also of some va ue 
The value of foreign proteins has been mentioned, also the intravenous medica lon 
with calcium chloride and gluconate every other day for the relief of pain 
the acute stage, and sodium iodide, for absorption of the exudate San a oi 
internally is of some value during the acute stage Diathermy also hastens reso u 
tion of the process and relieves pain Severe cases of epididymitis with involvemen 
of all of the contents of the scrotum and a funiculitis, often require the interna 
administration of opiates to relieve the pain and distress All of the other treatmen 
above mentioned should also be instituted Epididymotomy is indicated when e 
infection does not subside in 3 to 4 weeks, or if after apparently subsiding, again 
flares up A vasotomy should always be done at the same time Without a vasotorny? 
an epididymotomy is like “mopping the floor without turning off the fauce 
(Belfield) 

Following the subsidence of an epididymitis, a hydrocele containing 2 to 30 cc 
is often present This can be aspirated, but usually resolves without treatment 

Occasionally an abscess will develop m the scrotum secondarily, or a funicu a 
abscess may develop This requires incision and drainage All local urethral trea 
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ment should cease during the acute involvement of the epididymis and there should 
be DO massage of the prostate and vesicles during this period Local treatment of 
the urethra must not be resumed until the 2nd unne has been clear for 10 to 
H days. It is well to remember that after the clearing up of the epididymitis the 
patient still has his vesicuhtis which requires further treatment over a consider 
able period Recurrent epididjTnitls Is a definite indication for vasotomy The 
infection in the vesicle has remained dormant and may flare up, giving rise to 
another attack unless the seminal vesicle is sterilized 


LOCAL COMPLICATIONS OF GONORRHEA 


Local complications are inguinal adenitis edema of the prepuce, phimosis 
pennrethral abscess Cowpentls 

Edema of Prepuce, More common in some than In others and the brawny 
swelling at the frenulum often persists Hot applications soaking the penis in warm 
^er hastens the subsidence of the edema 

Phimoil* and Para phimoaia These complications are uncommon Occa 
sionally a dorsal slit Is necessary to relieve the tension on the urethra and glans 
m para-phimosis, 

P«nurethral Abscess at Frenulum. AVhen this occurs and fluctuation 
spears, It is best to inase at once m order to prevent the formation of a perma 
WQt fistula. 

Inguinal Lymph Node Infection, This Is a painful enlargement of the 
inguinal lymph nodes and is usually unilateral It dears up in a few days with heat 
“ the form of hot baths and local application of hot water bag or hot towels 
pdnted over this region reduces the swelling rapidly 


GONORRHEAL ARTHRITIS 


The treatment of gonorrheal arthritis and of gonococcus sepsis and metastatic 
such as intis and skin complications can be classified as focal local 

^ systemic. 


I Focal 

^^The foa for the systemic infection m gonorrheal rheumatism are in the 
tate and seminal vesides Whereas local treatment to the involved jomt and 
^ venous medication, will help the local and systemic mamfestations there will 
hi repeated flanng up and chronidty m most cases, unless the fod 

® prostate and vesicles which harbor the gonococci for a long time are 
^ The seminal vesides are the particular source of the systemic Infection, 

prostate and vesicles over a period of many weeks or months will 
op many of the cases of associated prostatovesiculitis and cure the gonorrheal 
^ many cases, massage for months and yTars will have very little 

of ^ rbeumadc manifestations Many men suffering with chronic arthritis 
out Bukles and knees have had thorough massage from the beginning with 

Qud the chronic changes have developed in spite of the treatmenL 
hand inj^ st the meatus (with gonocoed often present) should be treated with 
Jectlons In very stubborn and protracted cases vasotomy should be done 



PLATE \I 

SHREDS AND FORMATIONS PASSED IN THE FIRST URINE I\HTHOUT JLASSAGE 

Fic 1 ^Numerous fine shreds of different sizes, pnnapalh from the antenor urethra, in cases 
01 chronic urethritis in the process of healing 

^ ■— -Num^ous small fine shreds and a few large thick pieces, coming prinapallj from the 
^ small comma-shaped shreds are most common m this part of the canal The 
ci. pieces at tne bottom come from irregulanties, depressions and pockets in the prostahc urethra, 
due generallj to former prostatic abscesses The> are most abundant after massage 

^ Thick, lumpj shreds, resembhng lerj coarse meal, m cases of chrome urethritis, and 
commg principally from the bulbous and postenor portion of the canal m chrome urethritis 

^ ^Long slender shreds, supposed to come from the ejaculatory ducts, m chrome urethntis 

ceen^ft J mas^ of ^men, nearly aU prostatic flmd passed with the first urme Thej are 

of cemto-nnnan^t” Catarrhal prostatitis, and also uhen there are no snnptonis 

D Appleton Co^ patient is passing normal urme (Guiteras’ Urology, Courtesi 
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PLATE VII 

FORMATIONS COMING FROM THE VESICLES AFTER MASSAGE 

^ amount of detritus, light in texture, resembling snowflakes, coming from the vesicles 

witn elastic walls la the bottom a lump is seen which represents the casts of both vesicles 

Fig 2 —Formations in the urme resembling pieces of membrane or skm, coming from the wall of 

atonic inelastic vesicles in chronic vesiculitis 

Fig 3— Formations resembling tapioca, commg from vesicles ^\nth fairly elastic walls m chronic 

vesicuhtis They are not frequently seen 

Fig 4 Formations resembhng small sago bodies, coming from the vesicles in chrome vesicuhtis of 

a milder type 

F o S Formations resembling sugar granules, commg from very mild cases of chronic vesicuhtis 
CGuiteras Urology, Courtesy D Appleton Co ) 
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a cure. Urethroscopic findings are of little positive or negative value except in 
some cases of chronic gonorrhea. 

10 CuLTURi OF SECRETIONS This Is Q proccdurc which requires a well 
equipped laboratory The culture of the semen the expressed secretions from the 
prostate and \Tsicle 5 and the morning unne may old in some cases. The negative 
clmlcal findings by the routine tests and microscopical examinations of discharges 
and secretions particularly that of the semen are the basis for determining cure 
While cultures may be of value they are too often of no help and do not prove 
practicable In every day practice 

The patient should be under observation at intervals for the next two months 
after complete cin^ in order to determine any possible recurrence of the discharge 
or the reappearance of an> gonococci that may have been latent Mamage should 
be interdicted for six months to a year after an attack of gonorrhea and in those 
cases where, for various reasons delay is impiossible the use of a condom for the 
first year of mamed life is necessary to prevent any possibility of transinisaion of 
the Infection 


B Chronic Gonorrhea 

The determination of cure of a chronic gonorrhea is much more difficult than 
that of the acute The goaocoed may still persist !n the glands (Fig 183) and 
crypts (Fig 182) and the deeper structures (Figs 50 and 185) (the prostate and 
'^clei) after apparent cure only to have the discharge reappear in a few months 
Also the chrome Infection In the deeper structures and the urethra may give place 
to the secondary organisms which are practically always associated m chronic 
gonorrhea, and the discharge continues A chronic prostatovesiculitis usually 
catarrhal and a chrome anterior urethritis may be the sequelae and It may be 
•Hfficult to determine when the gonococcal infection has been eliminated and when 
^ ptirely catarrhal and non-gonococcal infection alone is present The particular 
Predilection of the gonococc for the seminal vesicles which is the most frequent 
^urce of chromexty brings these structures to the front in the attack against 
gonorrhea. The eradication of gonorrhea from the commumty as well as 
will be accomplished largely through the eradication of the goncxxica 


chronic 

from 


rom the semmal vesicles (Fig 50) The prostate as has been stated before 13 i 
organ, a glandular structure (Fig 57) and can be medicated somewhat by 
of the urethra so that the prostatlc urethra is irrigated every time the patient 
Despite the general belief that the prostate is the chief source of 
~^citj, infection here Is much more readily ointrolled by treatment than is 
^on in the seminal vesicles 

All the procedures mentioned m the diagnosis of the cure of acute gonorrhea 
uid be followed Repeated examinations of the emitted semen is most important 
presence m the semen of five or six pus cells, with or without gonococci m the 
®De-siith power field should still be considered suspicious Culture of the semen is 
° '’line in these cases The finding of motile sperm which are usually dead m an 
Infection of the vesicles is of value The sperm are however often very 
even In the presence of considerable pus 
Folliculitis and peri urethral abscess (Fig 188) in the anterior urethra are 
° cn the source of chronlclty The passage of sounds, massage over the sound and 
*^JoctIon of one per cent sliver nitrate will usually bring out the gonococa 
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if present The gonococci may be harbored in and about a stricture, so that dila 
tation of a stricture will bring them to the surface 

With the persistence of a discharge, even though it be mucopurulent (for 
mucus alone m the discharge is not common) the possibility of the presence of 
gonococci must still be considered However, with the assurance that the deeper 
structures (prostate, vesicles and posterior urethra) have been cleaned up, and this 
IS sometimes difficult to determine, the persistence of a discharge after one year 
usually means that the gonococci have disappeared and that secondary organisms 
such as the Staphylococci, have taken their place 

Relapses, if they appear, usually present themselves within the first year after 
apparent cure, so that in the vast majority of cases, even with the persistence of a 
slight catarrhal discharge, after all tests and findings show that gonococci have 
been absent for a year, the patient can be safely permitted to marry 



CHAPTER 13 


STRICTURE OF THE URETHRA' 


tifu err fitrcrutt 

rATBOLocT or snucTtnx 

pxiTBir or mucTtmt 

fTuman or micnJit 

aJunjcATToxj or rr K icr vK r 

CLEncAL coTjisr or trirrnjiAL iTWcruBE 

XACTOJ33 or rracmcE 

IT EfTTlTJUKrTAL EXAinXATTttT 
IT HEASS or CXnnCAL FISDC^CS 

nocrom 


TBEATUEtT Or STBICTUBI 

OEXEKAL COXSITEJlATiaSS 
IXSTRUilEXTS 

THE OUjATATIOCf Or A STTUCTUIE 
TREATIIEST OT ACUTE tntLTAJTT IETEXTIO:r DUE TO 
STUCTUIE 

coitPLicATiosi or mULTUlE 

UWXAfiT ErriATASATlON 
cmcovic tmrcAiT eitb.vaasation 


Stneture of the urethra is an abnormal constriction or loss of distensibility 
of that channel (Kejes) The vast majontj over ninety per cent are a sequel of 
gonorrhea. Thc> produce symptoms due to interference with the emptying of the 
bladder and also as the result of the infiltration and destruction of the urethra at 
ihe point of stneture and about it 

Occurrence. Stneture of the urethra Is much less common now than in the 
past, We have noted a sharp decline m the number of patients with urethral 
stneture admitted to the wards of the Cook County Hospital dunng the past 
10 yrzis and particularly so within the past 4 to 5 >ears The old books on 
Urologj de\‘oted considerable space to this subject It is stall important but is noxs 
f^legated to a lesser role m urinary tract pathologv The reason for this reduction 
® the incidence of urethral stnaure can be found in the more intelligent care 
gonorrhea that has been earned out within the piast 10 to 15 jears Local 
^tirwQt IS now \er> mild non Imtating and is also not pursued as \agoroud\ 
Mm the past 

ClaulHcation. Although strictures of wide caliber were dc^CTibed and 
^Phasized in the past b> Otis and his followers wTclassifwih'abnorhTal nairbu-f 
^ of thFurelBfa as 6^e~that~^nlI Imp^e the passage of a >.o'76 French sound 
' *8 77 ) Oberbnders classification/ mo> well be followed 

1 _^lNnLrRAfioNs''oF Tin: ftrst’^decree do not Imped^thc passage of a No 26 

ond. These are realh infiltrations of a chronic anlcnor urethntis and rarelj 
otracl later to produce a stricture 

2 IvnLTtATioNs OF THE sEcoND^Ecura'ore' tho«e which will impede and 
!^*p a No 26 viund are arrested h\ the stricture but permit the sound or bulbous* 
'MFIg 82) to pass ^ 

. ? l^riLTBATioNs OF TifE TniBD DEOREt: wfl! not admit the pa.'age of a Vo 26 

•'Sund. ^ 

The urethra is not eACnlj calibrated (Fig 46) and it \-aries in ize njth 
^reni indlMduaU o that one cannot ah\a\s holil fa t to ihi< cla. «tfication 
‘^me coiCA bands of mfiltraiion in a wide part of the urethra a< in 
tuwaculaiis (Fjg ISI ) which can br cla. ified inclurc but t\iII Mill 
the px^qe of a No 26 or No 28 «ound T\nh ease Treiieti nso maj fill 
nr^e>ent narrow mq except to larger calibere^l 'Ound< \ i«le from onnnic tne 


cLjpi, 


iw IrvJ btftl lurtKula 1 to the » rk f Kf%r* nrf Ol«c brrfrr 


tbf prrxuntw'n of 
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tures secondary to gonorrhea, there are a number of other types and etiologic 
factors 

TYPES OF STRICTURE 


1 Congenital Stricture '^These are most commonly met with at the 
meatus in the form of a narrow, thin band of tissue on the dorsal aspect which 
can be readily torn or separated Congenital narrowings at other points in the 
urethra undoubtedly occur but are rarely recognized unless very marked A marked 
narrowing or a pin-point meatus which interferes with urination cannot be 
classified as stricture Congenital valves- or bands in the posterior urethra, usually 
attached to the verumontanum have been recognized and a large number have been 
reported recently by Bugbee, Young, Wilckens and others Complete atresia of 
portions of the urethra has been noted in the stillborn and in those who have died 
a few days aftei birth, without having voided 

2 'Acute Inilammatoiy Stricture This is not a true stricture but is often 
classified under thI‘^ heading During the course of an acute gonorrhea, the edema- 
tous inhltrated uiethral mucosa narrows the lumen of the urethra so that there 


IS very^ little lorce to the stream, the urine coming out in a spray and dribbling 
The tame condition but more markedly aggravated, will result immediately after 
the iriection of tirong chemicals m attempting to abort gonorrhea Injections of 
lysol t met me of lodin, and bichlond of mercury have been reported, with marked 
edemi of the urethral mucosa and in some cases even followed by acute retention 
\s a sequel to this, the entire urethra may slough out and a diffuse fibrous stricture 
of the urethra remain as an end result The edema of the prostatic urethral 


mucosa in urinary retention, in prostatic hypertrophy and in prostatic abscess, 
can hardly be placed in this category 

Associated with an organic gonorrheal stricture, there may develop an edema 
and superimposed inflammation which will still further narrow the caliber of the 
urethra or occlude it entirely In practically all cases, acute urinary retention in 
strictures of small caliber is due to the acute edema, superimposed inflammation 
and spasm and not due to the stricture alone 

Spasmodic Stricture This is also hot~a~trlie'stncfure A spasm of the 
a er sphincters may be secondary to irritation from a phimosis or a f oreign ^ 
y in the urethra Hy^sterical patients will sometimes develop an acute retention 
or over twenty-four hours, due to spasm In most cases, the spasm of the 
p meters will prevent the passage of a sound temporarily, but will be relieved in 
ew minutes with the sound in place, by the relaxation of the sphincters 

^P^sm IS of the entire urethra, so that a sound in place, will be 
expelled from the urethra by this involuntary spasm 

most important spasmodic stricture is that associated with or superim- ; 
it m 1 ^ of the bulbomembranous urethra In some cases, 
strict^u determine to what degree, the obstruction in an organic 

until tVi ^ ®P^rn 3nd occasionally this cannot be determined 

or^ani anesthetized ^Vhen acute retention occurs as the result of 

— — cture of the bulbomembrano us urethra there is usually an associated 

"Sec Chapter 46 ~ ~ ' 
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spasm of lie bladder sphincter, wth edema and mvolvement of (he prostaUc 

TteuroatfTSmrtSi^S Traumatic strictures are the result of tears or rup- 
tntei (SeeCbapter 'VVIl on Perns and Urethra) of the urethra, or follow operative 



Fnj, 193 — ftlost common kjcition* of ttrictaro in.tbc.mik urethra. (After Papin.)- 
_ Fnx 194— The opper flhtrtrttion shows TSme'Ircqocnt location* of fake p««gti (lee tat) 
In ttnrttSii »ti^ct^r^el.^(A^ltr Pajdn,) 1 Into bait 7 Into prostate. 

^ The knrer fflustritioei taken from Leffoeo** Dmioey ibcrni a probe haerted into inch t 
fibe puuffe In orethral stricture 

Fm. 195 — Omwlnfi nade from ttrtop^ tpecjmcii In ■ cue of widespread pefhirellirtl lafec 
tlon following rupture of the bnlbomcmbrsoow urcthne (rite indkaled by line) ccmpOcitiiis a 
rtfictare (Courtesy of Prof FeHx Lcfueu of Pari*.) 


proc^ures, GfSrtbfrheal stncltu e5'"ddTiot”invT)l^ the prosiat)c urethra^ because 
Cflbc fevr glands and foHJdes present wWch tdloTv tie infectldif to persist here 
because tbc'vascularttroi'lfeis portion of tic urethnTfav-ors the rapid absorption 
offtny exudate and finally, because secretions are not retained hereyTbe prostatlc 
urethra nu> become s-eiy nanon- and quite tortuous follotving other suprapubic 
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or penneal prostatectomy Frequent passage of sounds is necessary in many of 
these cases until the urethra remains well dilated Stncture of the prostatic urethra 
may also follow trans-urethral electro-resection However, the most potent cause 
for the development of a traumatic stricture following trans-urethral electro- 
resection IS that the large calibered instruments which are employed often cause 
considerable trauma to the urethra with tearing, and this is later followed by the 
development of stncture External urethrotomy may superimpose a traumatic 
stricture on an already existing gonorrheal stricture If the urethra is not fre- ' 
quently dilated following the urethrotomy the patient will be worse oS as a result 
of the operation 

Fractures of the pelvic bones will result in traumatic stricture This is not 
uncommon These patients require dilatation over a period of years 

Improper and forceful passage of sounds and false passages (Fig 194) will 
produce enough trauma to superimpose a traumatic stricture on an already existent 
organic stricture 

5 Tuberculosis, Syphilis and Other Ulcerations Tuberculosis of the 
urethra secondary to involvement of the bladder or the structures at the bladder 
neck (prostate and vesicles), may produce marked ulceration and stricture 
Tuberculous strictures of the urethra are not rare Syphilis may in rare cases 
also cause stricture at the bladder neck or in the urethra 

6 Contractures o£ the Bladder Neck These are not classified under 
strictures and are discussed in Chapter 18 Some are undoubtedly due to gonorrhea 

7 Gonorrheal Stricture of the Urethra The intensity of the involve- 
ment, rather than its duration, is the most potent cause for this t3T>e of stricture 
The gonococci may be harbored in and about the fossa navicularis and the 

the two points of dilatation of the urethra (Fig 46) which are cesspools for 
gonococci and pus, particularly so the bulbous urethra These areas are not well 
washed out during urination or not medicated with injections or irrigations unless 
the urethra be completely distended Strictures are most commonly found (Fig 
193) at the bulbomembranous junction and in the first two inches of the penile 
urethra (Fig 193 ) The prostatic urethra is onlj^ rarely a location for gonorrheal 
stricture, its great vascularity permitting the absorption of any exudate without 
the formation of a scar ' 

hlild subacute gonorrhea rarely results in stricture, whereas the severe and 
hyperacute t3q5es produce considerable destruction and resultant scarring (Fig 
193) A chronic anterior urethritis with some infiltration in the wmll of the urethra, 
practically never develops into a stricture, no matter how prolonged the infection 
ver-treatment with irritating injections and lack of local treatment or insufficient 
treatment, permitting the inflammation to continue, are predisposing factors As 

stated previously, traumatism from instrumentation will also aid in the pro- 
duction of a scar 


PATHOLOGY OF STRICTURE 

Gonorrheal stricture is only a cicatrization of the pathologic process that 
causes chronic anterior urethritis In chronic anterior urethritis, the glands con- 
tinue to suppurate because of bad drainage, their ducts being obstructed by 
m ammatory exudates in the urethral wall The inflammatory periadenitis vanes 
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in extent and intensity from that of a mere swelling of the mucosa to that of 
Im’oh'cment of the submucoaa and corpus spongiosum The mildest form of 
involvement produces a sbght scar with only a slight contraction of the urethra 
The more eiten5i\'e and intensive processes result In grave stncture, penurethral 
abscess (Fig 188) and fistula 

With the acatnration of the penuretlual exudate a scar is formed contain 
Ing a large proportion of elastic fibers, which tends to contract and diminish the 
lumen (Fig 199) of^the urethra tDurfog-the first six-months, thtf*^tflclme Is 
vasculaf*Tbe i^ltrated areaT^I^ar red and it contains a greater number of ^ 
elastic fibers This is the soft InWlratJon of Obcrlander Later a true fibrous scar > 
IS Iformed which is not elastic — this is the hard infiltration of Oberlander or 
true stncture- U „ 

' At first, the actual__encroachinent upon the urethral lumen Is slight ~but the f 
physiokigi<rimpmrment is due in the~maln, to the infiltration of the wall, its ' 



resultant rlgifiitj and loss of elastiatj The urinarj stream meets an obstacle In 
this ngid portion which continues to harbor gonococd and other bactena in its 
Inflamed glands and its surface is eroded or ulcerated Often calcareous plaques 
twe formed o\'er the stnctured area. 

Repeated impact of the urinary stream against the stricture tends to dilate 
the urethra behmd it and to Intensify the chronic urethritis about it As a result, 
more penglandular exudate is formed more scar results, the urethral lumen is 
*tiU further narrowed and the chronic urethritis persists Periurethritis peri 
m^ral phlegmon (Fig 195) abscess and fistula arc common results of neglected 
stricture. Urinary sepsis due to retention ond Infection of the upper unnar> tract 
results from stncture just as it does from bladder neck obstructions. The bladder 
mt^e becomes hjpertrophled and the kldnej’S suffer considerable damage if the 
obstruction and Infection are prolonged Unnary extravasation Is a senous and 
often fatal complication 

Post mortem examination of a urethral stricture may mral only a slight 
^^^us\Trse scar in the mucosa The surface of the mucosa maj look normal R 
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may be eroded, granulaling, pouched, from back pressure or utterly distorted by 
irregular masses of scar and areas of suppuration 

Single Stricture In the majority of cases, strictures are pathologically 
single (Fig 195), though they may be multiple, clinically There is but a single 
scar affecting a greater or lesser extent of the urethra, upon the surface of which 
there may be one or more ridges (Fig 198) presenting points of obstruction to 
the examining instruments The scar of the stricture in the penile urethra is built 
up chiefly from the floor of the urethra and its orifice is excentrically (Fig 199) 
placed near the roof 

The opposite is often the case in the bulbous urethra 


Fig 197 





A perineum that has been operated upon for fistula several times and one opening that 
am exists (Guiteras’ Urology, D Appleton Co , New York ) Sec also Fig 229 


Multiple strictures (Fig 198) usually become progressively narrower as 
they approach the bulb and the tightest point is likely to be the deepest How- 
ever, if the stricture in the anterior urethra is very narrow there are seldom any 
others back of it 


LOCATION OF STRICTURE 

Thompson divides the urethra for the location of stricture into three portions 

1 The bulbomembranous junction one inch in front and three-quarters of 

behind the junction of the spongy with the membranous urethra (Fig 
-> IS region contains the majority of strictures They lie rather in front, than 
md, the junction of the bulb with the membranous urethra 

2 From the anterior limit of the bulbomembranous urethra to within two 
and one-half inches from the external meatus 

3 The terminal two and one-half inches of the canal 

SYMPTOMS OF STRICTURE 

The sjTnptoms of stricture often bear no relation to the extent of the patho- 
logic process Some tight strictures may present very few symptoms and are 
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maiufested mainly b> a discharge at the meatus while others may show marked 
interference with the stream Various degrees of retention may occur with only 
one narrow tight band in the postenor urethra Jlost of the strictures detelop 
dunng the first year after the onset of a gonorrhea Thei nin\ howeier, dei-elop 


as late as ten to fifteen >'ears after the 
initial Infection 

(a) Chronic Urethral Dis 
charge. Cleet Is the most common 
associated sjTuptom and is due to in 
flamniation about the stricture and 
the associated urethntis — a few large 
shreds maj be present the di<charpe 
being mostlv catarrhal 

The discharge — usualK in the 
morning — la merelj an evidence of 
inflammation and irritation and is not 
dlagiiostic of stricture 

(b) Character of the Stream. 
Although the character of the stream 
Its irregulantj and lack of force does 
not Decessarily indicate a stricture 
one finds that m the tighter strictures, 
the stream U usually narrow comes 
out with little force the unnary act 
being prolonged and with some drib- 
bUng after it is completed. However 
one finds tortuous strictures (Fig 

Fbj. iw 


Fio lOS 




193 — Autopfy fpc clm en ihowlos multiple ftrtctuif*. Note two In middle of pendoJoiu 
a mach one wtth a (abe paiuge behind It through which a fiUfonn ha* been 

Abo DDte dllautioo of orelira behind ihb atrlctnre of bniboua portion, (Courted of 
Prof Q lUdon. Pari. 1 ^ 

Fm, 190 — la ifft hand diaRram, the of the lamen of the normal mak urethr* b shown 
“ to that of a ttrkturc with a central orifice (concoitric) a. ibowo. In mlddlo IDo- 

1 * 0 , and cue with an cirentric orihee a. abown at r^L 


200) through which a filiform (Fig 75) cannot be passed although urination 
but little impaired 

(c) Urinary Symptoms. Urinarj fre<iuency is often marked dunng the day 
but there la v*ery little or none daring the night. In contradistinction to prostatic 
h>pertrophj in which iKXturia is often quite marked Prostatic hjpertrophy and 
stricture are seldom found in the same patient Occasionally the patient with a 
si^ll contracture of the bladder neck or a median bar may also ha\T a urethral 
stricture An associated cystitis as the result of infected residual unne will cause 
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some urgenc}' and d\ suna This c> stitis is associated ith a narrow stricture and 
clears up and reappears at inter\'als The associated prostatovesiculitis ma}^ also 
produce urinar}' frequenc} 

(d) Retention of Urine This is usually acute In strictures of small caliber 
\ar 3 ing degrees of chrome retention ma}'^ present In some, the bladder may 
become quite distended and the patient able to void only a little 

Acute retention is a not uncommon complication, due to edema of the urethra 
at the point of stricture in the bulbomembranous portion It is usually brought 
about by chilling cold, alcoholism and \ oluntary’’ retention of unne IMost attacks 
are rehe\ed spontaneous!} by the relief of the congestion, following application 
of heat m the form of hot sitz baths and heat to the perineum These attacks 
tend to recur so that a patient may go through a number of attacks of acute 
rf-tention in a few }ears Sometimes the retention is gradual in onset, the bladder 
lipcomna craduall} distended until acute retention occurs 

(e; Hemorrhage ma\ occur in some strictures, but is not a common finding 
Hlc '.mkd p following instrumentation is, howe\er, not unusual 

'tj Imolvement of the Seminal Ducts Prostato\ esicuhtis is often asso- 
ciated and n q present simiptoms such as backache, pain in perineum and referred 
Dams to t le thighs Epididimutis will sometimes develop within twent 3 -four 
h'O I; ifum Joiceful instrumentation for tight strictures in which there is an 
' - ' i,Tcd \p'icuhtis 

(g) Sexual Symptoms Although impotence is due to the associated prostat- 
o < !>: ihus u often clears up with the dilatation of a stricture Painful erections 
or incur nation of the penis ma} result from stnetures in the pendulous urethra 
The orgasm ma} be painful and in some narrow strictures, the maculated semen 
does not appear at the meatus because of the obstruction, but regurgitates into 
the bladder 


CO^IPLICATIOXS OF STRICTURE 

Damage to the Kidney The long standing back pressure and mfection 
ma} produce a p} elonephritis and sclerosis of the kidney This usually comes 
on insidiousl} shortens the hfe of the patient in long standing obstruction and 
ma} be the cause of a fatal termination 

Urethral Fever Following an instrumentation the patient may deielop a 
chill followed by a fe\er which rapidly rises to 103 or 104° F This usually 
de% elops within tweh e hours The fever remains stationary’" for twenty-four to 
se\ enty-two hours and then gradually recedes The most common type of attack 
lasts from three to se\ en day s The patient may ha\ e repeated attacks This 
urethral fe\ er is merely due to the sudden entering into the blood stream, of bac- 
tena which ha\e been stirred up by the instrumentation and enter through the 
traumatized area Y ith it, there usually develops a mild degree of pyelonephntis 
and thus the kidney s bear the major portion of the burden in these attacks Fol- 
lowing operatn e procedures, such as urethrotomy in which there has been an asso- 
ciated periurethral abscess IFig 188) instrumentation will often bring on a chill 
and te\er This cycle of chills and fever is like that followmg the injection of 
foreign protein intra\ enouslv 
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Periurethral Abscess and Fistula. (Figs 188 and 196 ) Penurethral 
abscess which does not imraediatel> follow a gonorrhea is practically always the 
result of stncture The abscesses and Astulae m the penneum (Fig 197) asso- 
ciated with a long standing periurethritis are relieved by incision, but will recur 
unless a urethrotomy Is also done These fistulae may be multiple and extend mto 
the scrotum producing multiple abscesses and considerable scarring and infiltra 
tion of the penneum They must all be dissected out these fistulae of long 
standing often becoming epitheliallzed and persisting unless this is done 

Periurethral Phlegmon or Urinary Extravaaabon. This is a scnous com 
plication and very often fatal The extravasation is limited by the fasciae of the 
penneum and penis (Fig 48) Urinary extravasation ma> occur from injury to 
the urethra or bladder or from other causes. The subject of unnary extravasation 
will be taken up later in this Chapter 

CLINICAL COURSE OF URETHRAL STRICTURE 

The clinical picture of urethral stncture vanes considerably Some present 
no symptoms other than a urethral discharge Others show symptoms of inter 
fereoce with the urinary stream and attacks of acute retention The vast majonty 
are modified by treatment Stnctures begmmng soon alter a gonorrhea will present 
early evidence of contraction with a dense scar others developing after many 
years will not contract much The onset is usually alow and insidious many years 
passing before the stricture gives nse to symptoms. 

Strictures are classified clinically into (a) those of wide caliber (b) narrow 
caliber (c) filiform strictures (permitting only the passage of a filiform) and 
(d) impermeable Some are (a) linear (Fig 198) presenting merely a band across 
the urethra, others are (b) annular (Fig 198) having a wide ring of scar the 
majority are (c) tortuous (Fig 200) The hard fibrous stricture very seldom 
bleeds after instrumentation and does not respond much to dilatation The ordi 
iiary stncture responds favorably to dilatation The elastic and resilient stricture 
^hich responds temporarily to dilatation contracts again very rapidly in the 
intervals between cUlatatiotts These elastic and resilient stnctures are also 
painful to instrumentation and bleed readily 

DIAGNOSIS OF STRICTURE 

The diagnosis of a stncture is based upon the history syTnptoms and Instru 
niental examination 


B\ Instruhental ExAjnNAnoN 

The olive tipped bougie or sound (Fig 74) is the most vTiluable instrument 
n the armamentarium for the diagnosis of stncture of the anterior urethra It 
the presence and location of a stricture The oliv'e tip gives a Jump” 
^hich can be distinctly seen and felt when passing the stricture The olive tip is 
t e same in principle as that used for diagnosis of stnctures elsewhere the olive 
P rtadilv passing beyxmd the stncture and meeting with the obstruction on its 
out when its widest portion meets the stricture For strictures of the postenor 
tffeihra however the bulbous bougie is of little v'alue unless it be curved and even 
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then the narrow membranous urethra and the triangular ligament (Figs 46 and 
51 ) may apparently show an obstruction that does not exist 

Sounds (Fig 77 ) Aside from their therapeutic value, they are of aid in 
determining the presence of stricture A definite obstruction or an infiltration 
that allows the instrument to pass through onl}’- with difficulty, is diagnostic of 
stricture The stnctured bands can be felt over the sound Periurethral infiltra- 
tions in chronic urethritis which are marked when palpated (Fig 92) over a 
sound, may present very little or no infiltration in the urethra and are not 
diagnostic of stricture Atfiien meeting with an obstruction, force should not be 
empiojed, but smaller sized instruments should be used to pass the stricture 
Bougies (Fig 76 ) Bougies can be inserted with considerably more force 
uhan a metal mstrument and for strictures of caliber’ 18 French or less, they 


A B c D 



TcrtuouJ 
Linear Annular 



Fig 200 In the upper diagram are shown A cahber of normal urethra, B, reduction of 
lumen bi stricture with central openmg, C, with bayonet channel, and D, with tortuous channel 
In the lower illustration are shown a hnear and a tortuous stricture 

should always be employed in place of a sound The danger of traumatizing the 
urethra or making false passages (Fig 194) with small caliber, sharply pointed 
metal sounds is so great, that onl}^ those with large experience should use them 
The stricture, if somewhat difficult of passage, grasps the bougie very tightly so 
that considerable force must be used to withdraw it In some cases, one can almost 
lift the patient from the table in removing the tightly grasped bougie This 
charactenstic grasping of the sound or bougie, interfering to a greater or lesser 
degree v ith its withdrawal, is diagnostic of stricture 

Urethroscope The ngid infiltrated urethral mucosa can be seen with the 
urethroscope (Plate I) as can also the eroded, ulcerated and inflamed areas around 
the scar which appear white in old strictures Often slight areas of calcification 
are seen as plaques of incrustation 

B\ jMeans of Clinical Findings 

Chronic anterior urethritis presents itself as a persistent discharge and 
-ome infiltration in the urethra but without narrowing of the caliber An instru- 

"■See remarks on scales in Chapter Ri 
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ment can be inserted with case This infiltration practically never becomes a 
stncture 

Proftatic Hypertrophy The prostatic age is much later than that for 
stncture which uauallj appears between twent> and thirty The prostatic urethra"* 
IS tortuous and elongated The tortuous prostatic urethra can practically always 
be cathetenzed with a Meraer catheter of good caliber, even in the presence 
of retention 

Papillomata, foreign bodies and congenital anomalies con be diagnosed 
urelhroscopically 


PROGNOSIS 


The gonorrheal stncture consists of scar tissue which is infiltrated with elastic 
fibers, In distinction to a traumatic stricture nhich is a scar throughout The 
gonorrheal stncture has normal tissue at its base and is only partly scar The 
majority of gonorrheal strictures will respond to dilatation and can usually be 
dilated to almost the normal caliber of the urethra In some cases after a pro- 
longed continuous dilatation of some months the stricture will contract ver\ 
httle afterward Usually hor\*e\er dilatation Is necessary for many \’ears at 
intervals of a few months to a year in order to prevent contraction One can ne\’er 
wsore the patient that the stncture will not contract if left alone Since a stncture 
IS partly scar tissue it can never be cured 

With beginning soft infiltration rapid dilatation with the Kollman dilator 
present the formation of any appreaable hard infiltration or stricture but 
even here sounds are preferable The dilator has hardly a place in treatment, in 
mir opinion and is practically an obsolete instrument 


TREATMENT OF STRICTURE 
GcrrcRAL Considerations 

Gradual and continuous dilatation until the greatest amount of dilatation 
^ been accomplished or until the normal caliber of the urethra has been attained 
^^^tutes the treatment of urethral stricture This maximum point of dilatation 
“®md be carried up to the normal caliber and somewhat beyond normal because 
® stricture had better be somewhat over-dilated, than under-dilated in view of 
tendency to contract and this dilatation should be maintained by intermittent 
of sounds over a number of years. 

Wherever it is at all possible strictures should be dilated rather than 
“^P^ted. In the last decade or two urologists have become conservative in the 
of strictures, so that an external urethrotomy* is a rare operation m 
private practice and internal urethrotomy has become obsolete 

Urethrotomy However there ore certain defimte indications for urethrot 
which cannot be avoided. A stricture which bleeds ivith each instrumentation 
Clastic and re-contracts during intervals between dilatation should be operated 
^^urethral abscess (Fig 188) or fistula in the perineum (Fig 197) usually 
unless a u rethrotomy Is done at the time that the abscess or fistula is 

^ Qaptcr 18 
Chapter 48 
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then the narrow membranous urethra and the triangular ligament (Figs 46 and 
51) may apparently show an obstruction that does not exist 

Sounds (Fig 77 ) Aside from their therapeutic value, they are of aid in 
determining the presence of stricture A definite obstruction or an infiltration 
that allows the instrument to pass through only with difficulty, is diagnostic of 
stricture The stnctured bands can be felt over the sound Periurethral infiltra- 
tions m chrome urethritis which are marked when palpated (Fig 92) over a 
sound, may present very little or no infiltration in the urethra and are not 
diagnostic of stricture When meeting with an obstruction, force should not be 
employed, but smaller sized instruments should be used to pass the stricture 
Bougies (Fig 76 ) Bougies can be inserted with considerably more force 
than a metal instrument and for strictures of caliber’’ 18 French or less, they 


A B c D 



TortuoLUt 
Ltn^r Annular 



Fig 200 — In the upper diagram are shown A, caliber of normal urethra, B, reduction of 
lumen by stricture with central opening, C, ivith bayonet channel, and D, with tortuous channel 
In the lower illustration are shown a linear and a tortuous stricture 


should always be employed in place of a sound The danger of traumatizing the 
urethra or making false passages (Fig 194) with small caliber, sharply pointed 
metal sounds is so great, that only those with large experience should use them 
The stricture, if somewhat difficult of passage, grasps the bougie very tightly so 
that considerable force must be used to withdraw it In some cases, one can almost 
lift the patient from the table in removing the tightly grasped bougie This 
characteristic grasping of the sound or bougie, interfering to a greater or lesser 
degree with its withdrawal, is diagnostic of stricture 

Urethroscope The rigid infiltrated urethral mucosa can be seen with the 
urethroscope (Plate I) as can also the eroded, ulcerated and inflamed areas around 
the scar which appear white in old strictures Often slight areas of calcification 
are seen as plaques of incrustation 

By Means of Clinical Findings 

Chronic anterior urethritis presents itself as a persistent discharge and 
some infiltration in the urethra but without narrowing of the caliber An instru- 


^Scc remarks on scales in Chapter IV 
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ment can be inserted with ea*ie. This infiltration practically ne\'er becomes a 
stncture 

Prostatic Hypertrophy The prostatic age is much later than that for 
stricture which usually appears between twenty and thirty The prostatic urethra* 
15 tortuous and elongated The tortuous prostatic urethra can practicall) alwaj'S 
be cathcterued with a Afercler catheter of good caliber ei-cn in the presence 
of retention 

Papillomata, foreign bodies and congenital anomalies can be diagnosed 
urethroscopicallj 


PROGNOSIS 

The gonorrheal stncture consists of scar tissue which Is infiltrated with elastic 
fibers, in distinction to a traumatic stricture which is a scar throughout The 
gonorrheal stricture has normal tissue at Its base and is onl> partl> scar The 
niajontj of gonorrheal strictures will respond to dilatation and can usually be 
dilated to almost the normal caliber of the urethra. In some ca'^es, after a pro- 
longed continuous dilatation of «^mc months the stricture will contract \cr 3 
little afterward Usually ho^-e\er dilatation Is necr»5ar> for manj }*ears at 
InterNTils of a few months to a )-ear in order to pnnent contraction One can ne\‘er 
assure the patient that the stricture will not contract if left alone Since a stricture 
IS parti) *car tissue it can ne\er be cured 

Ulth beginning soft infiltration rapid dnatatfon with the KoIIman dilator 
ma> pre\ent the formation of anj appreciable hard infiltration or stncture but 
e^•en here <ounds are preferable. The dilator has hard!) a place In treatment In 
our camion and is praaicallj an olxolete Instrument 

TREATMENT OF STRICTURE 
GcnCTAL CONSIDCJUnOSS 

Gradual and continuous dilatation until the greatest amount of dilatation 
has been accompli«he<I or until the normal caliber of the urethra has been attained 
constitutes the treatment of urethral stricture This maTimum point of dllatalion 
should be earned up to the normal caliber and <omcttbil bo)*ond norma) because 
a 'tncture had belter be vjmewhat o\er-4lilaled than under-dilalctl In \irw of 
Its tendcnc) to contract anil this dilatation hould be malntameil b) Intermittent 
passage of *ounds o\er a number of xears. 

\\'he^e^‘e^ it is at all po sHde strictures hould be dilalnl rather than 
operateil In the la t deende or two urologists ha\-e l>ecomr con<er\'ati\-c in the 
manacement of stricture* *0 that an external urrthmtomv i< a rare operation in 
private practice and Internal urethmiomv has l>ecome olwvlrte 

Urethrotomy Ilowrvrr there are certain definite indications for urethrot 
om> which cannot l>e av-oldwl \ stricture which blmls njih each In irumentation 
Is eb tic and re-contnet* durinc intervals Iteiwern <!datation houl 1 l*r oprratnl 
I eriurelhral altar's (He or fi tub in the prrinetim tn-' |0 ) u ualK 

recurs unlr** a urcfhrotomv i< d me at the umr that th-* al vrc' or fi tub is 

•Vt Claj r 1 
s<r ('ljr<rT < 



230 


GONORRHEA VENEREAL ULCERS 


treated Urinary extravasation due to urethral stricture is also a definite indica- 
tion for urethrotomy 

In the vast majority of cases, however, the patient gets along well without 
a urethrotomy even in the presence of filiform strictures (Fig 199) Careful 
attention and persistence in treatment will be followed by a urethra of good 
caliber It is well to remember that urethrotomy is only preparatory to sounding 
Cutting the stnctured area permits dilatation and unless this is done, the stricture 
and scar contract and leave the patient worse off than without his operation 

Instruments 

Instruments necessary for dilatation are filiforms (Fig 75), bougies (Fig 76) 
and sounds (Fig 77) 

Dilators such as the Kollman, are employed but little at present The straight 
Kollman dilators, however, may be of value in breaking up soft infiltrations in 
the anterior urethra and may also be used when there is a tight meatus and the 
patient refuses meatotomy They traumatize the urethra and in most instances 
do not dilate, but tear the stricture, which is more harmful than beneficial 
Posterior dilators such as the Kollman curved dilator, produce considerable 
trauma in the prostatic urethra and may set up a prostatovesiculitis or epi- 
didymitis They also traumatize the inelastic triangular ligament (Fig 48) With 
the passing of time, many of the varied types of instruments formerly used in the 
urethra, have been abandoned and we have been left with the few above men- 
tioned, which have been found to be practicable and of value The chief reliance 



Flo 201 — Banks bougie of woven silk A very useful instrument for dilating a urethral stricture 

of very narrow caliber 


for dilatation is the conical sound (Fig 77 ) The filiform (Fig 75) is used for 
strictures of a caliber up to 8F and the woven silk bougie (Fig 76) for strictures 
up to 18 French and somewhat beyond 

Filiforms There are two types of filiforms in use, the whalebone (Fig 75) 
and the woven silk The woven silk has screw attachments for followers (Fig 79) 
which are of great value These must be used with caution, the filiform may 
become detached and remain in the bladder, or may bend in the urethra and 
break, and may be cut off when used as a guide in external urethrotomy The 
Banks bougie (Fig 201) or Hunter’s wedge, is the best filiform to use for rapid 
dilatation without the danger of a filiform breaking off or becoming detached, as 
in the Le Fort sound 


The Dilatation oe a Stricture 

In order to cover the subject it is best to begin with the filiform stricture 
The patient may have a fair stream and yet have an impermeable stricture 
The tortuous stricture (Fig 200) prevents the passage of the filiform Even though 
the stricture may be impermeable to the filiform, attempts to pass it help to 
dilate the stricture One finds after a few days of repeated attempts to pass a 
filiform, that the latter will finally pass This is brought about by the edema 
and resultant absorption of the exudate at the stnctured area, which the filiform 
has impinged upon 
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In attempting to pass a fibform one must have considerable patience and 
mabe repeated attempts with four or five filifonns in the urethra, manipulating 
back and forth and slipping one alongside (tig 202), the other unUI one slips by 
One stncture maj be passed and then another encountered and after some 
manipulation one ma> get past all of the strictures and into the bladder WTien 
one has been inserted another ma> be slipped alongside Spiral arrangements for 
the ends of the fUiforms or those with a special bend at the tip (Fig 75) are pre 
ferred b> some for passing through tortuous strictures (Fig 200) WTien the 
filiform has been passed it maj be left in place and attached b> adhesive to the 
penis oUowing the patient to urinate alongside it, m cases of subacute or chronic 
retention. It may be removed and rein 
serted every second and later, ev^ery 
third day until a larger Instrument can 
be passed The filiform with a screw at 
tachment for a Lc Fort follower (Fig 
79) permits the rapid dilatation of the 
stricture the filiform acting as a guide 
for the sound and curling up in the blad 
der The Banks bougie Is usually prefer 
able to the Le Fort as stated above and 
has none of Its disadvantages If a 
followup sound (Fig 79) has been 
passed one can wait four or five days 
before repeating the same procedure 
With the rapid dilatations by follow up 
sounds, bougies need not be employed 
later and regular comcal sounds (Fig 77) 
are used to follow up the treatment One 
often finds that it is possible to pass a twelv-e to sixteen F sound where it has 
been impossible to pass a filiform The thin filiform impinges on one of the pro- 
jections of the tortuous stricture (Fig 200) whereas the sound does not impinge 
on the walls of the stricture and passes through One must be careful in tying m a 
filiform — it may slip back into the bladder 

Bougies are inserted without any special technic. The penis is pulled up and 
the instrument pushed downward thus accommodating itself to the urethral curve 
They may be used up to No 28 French or beyond particularly in strictures that 
bleed readily when a sound is passed Usually however after it has been possible 
to pass two filifonns alongside each other the treatment Is followed up with 
gradually increasmg sizes of bougies (Fig 76) until 18 or 20 French has been 
reached when metal sounds begin to be employed There Is less danger of trauma 
and false passages (Fig 194) from a semi rigid instrument than from a metal 
sound. 

The therapeutic value of a sound is not so much the actual dilatation with 
the instrument which is of value but the indirect effect as the result of the 
trauma produced Following the instrumentation for the first twenty four hours 
there is some edema and congestion at the strictured area which interferes some- 
what with urination This edema and hyperemia subside and as an Indirect effect 
of the inflammatory reaction there is absorption of some of the scar and infiltrate 
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thereby producing dilatation Strictures are dilated, not stretched or torn, to get 
results A sound should be left in place but a few seconds to obtain the desired 
effect 

In filiform strictures it is necessary to pass filiforms every forty-eight hours 
until a bougie can be passed, after which, the interval can be every three or four 
da\^s until a No 18 sound can be passed Five days is a good interval for passing 
sounds during the active stage of dilatation After the urethra is dilated, a sound 
may be passed once every two weeks, later once a month and the patient should 
be seen and treated two or three times a year thereafter 

In passing sounds, it is well to begin with a smaller size first and then change 
to larger sizes at each treatment One will find it much easier to pass the desired 
maximum caliber at each sitting by starting with a smaller caliber first Thus, if 
at the last treatment the urethra has been dilated to twenty-four and this time 
the operator wishes to pass a No 25, he should begin with a No 23, then 24 and 
finally, a 25 

Following the passage of a sound, instillation (Fig 106) of silver nitrate of 
gradually increasing strengths beginmng with one-eighth per cent up to two per 
cent later in the course of treatment, is practiced by many It acts as a stimulant 
and astringent Others prefer to irrigate the urethra and bladder afterward, with 
a mild potassium permanganate solution All these, however, are imnecessary, for 
the mere passage of a sound accomphshes all that is desired 

Meatotomy In about fiftj'- per cent of cases of chronic anterior urethritis, 
the narrow meatus which is present imdoubtedly helps to prolong the discharge 
because of poor drainage through its narrow orifice hleatotomy is indicated in 
some of these to allow the passage of larger calibered instruments For dilatation 
of a stricture, meatotomy is also often indicated in order to insert sounds of large 
caliber The techmc will be discussed imder Operations on the Urethra and Penis 

TRE\T:\IENT of acute urinary retention DUE TO 

STRICTURE 

The patient who has had one attack knows when another is impending by 
the beginning difficulty in urination, inability to pass much of a stream, later 
onl}'^ a few drops, and then complete retention The patient is in considerable 
distress during the attack, the added straimng in attempting to urinate aggravates 
the edema and congestion about the stricture and the bladder neck 

Placing the patient in a hot bath for fifteen to thirty minutes, often relieves 
the congestion and edema and allows him to begin urinating spontaneously, first a 
few drops, then a little more until after ten to fifteen minutes, the bladder has 
emptied itself The relief may be only partial or temporary and the retention 
recur However, a hot bath may not alwaj^s relieve him 

With careful manipulation, a filiform (Fig 75) can often be passed and the 
patient urinates either alongside it or after it has been withdrawn With a filiform 
m place, a screw Le Fort sound as a follower (Fig 79) can be passed and then 
upon Its withdraw al the patient has immediate relief and empties his bladder 
Hot baths, rest in bed, evacuation of the bowels and heat to the perineum should 
follov partial or complete relief of the retention, in order that it may relieve the 
congestion m the perineum and around the stricture 
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If, after ali these methods and attempts have failed the insertion of a trocar 
into the bladder is indicated the trocar is inserted in the median line or immedi 
ately to one side of the median line about two inches above the pubes This gives 
immediate relief which should be followed up by the methods above outlined 
In order to avoid repeating the procedure, a small catheter can be inserted through 
the trocar similar to that used In draining an empyema, this catheter remaining 
m place two or three days. After that one will be agreeably surprised to note that 
with the relief of congesUon and straining a filiform can be passed through the 
stricture 

The purpose of all these conservative measures is firsts to avoid doing an 
external urethrotomy with a patient acutely D3, and without a guide when such 
an operation is a difficult procedure Secondly if it is once possible to pass a 
filiform, an external urethrotomy can be entirely avoided and the urethra gradually 
dilated to good proportions, without any cutting operations 

As stated previously however, a urethrotomy Is sometimes indicated for 
fibrous stnctures that do not dilate also for elastic bleeding stnctures and where 
a patient desires rapid relief 

Internal Urethrotomy Is Rarely Indicated The deeper stnctures of the 
antenor urethra can be divided through the external in-ethrotomy incision and 
when external urethrotomy Is not done the strictures in the pendulous urethra 
can usually be dilated. Never do an external urethrotomy for strictures of the 
pendulous urethra (Fig 193) Permanent fistula may result because the tirethra 
will not close where It has no supporting tissue Internal urethrotomy produces 
considerable scarring and often results in permanent incurvation of the penis 

Strictures of the Urethra m the Female This subject is covert in 
Chapter 45 on Urology In the Female 

COMPLICATIONS 
Urinaby Exttiavasation 

This may occur anywhere along the unnary tract, Injunes to the bladder 
kjdney and ureter produang fntra extra and retroperitoneal escape of unne 
will be discussed more fully In speaal chaplcra It Is mterestlng to note the abnit> 
of the peritoneum to tolerate large quantities of uninfected unne for many days 
Deep urinar) cxtra\'asatlon results from injunes to the urethra behind the tri 
angular ligament and also In the extra-pentoneal rupture of the bladder In deep 
urinar) extravTisation the unne ina> infiltrate the fnsdn at the base of the bladder 
and surround the bladder 

In unnaiy extra\'asatIon or Infiltration of unne into the tissues of the 
perineum following an injur> to the pclN-is or penneum there fs usuall> a dear 
hi5tor> so that the condition is readil) diagno^ In Injunes to the bones the 
urethra maj be torn across the patient Is unable to unnate or free blood comes 
from the meatus. Within a few hours a tumefaction dexTlops in the perineum 
which spreads graduallj and at times rapidl> to the scrotum anterior abdomen 
and penis (Fig 48 ) The deep form of urinarv extravasation is less rcadilj diag 
new! It is frequentl) prwnl In assodallon with the superficial urlnaiy extra\'asa 
tion and is often o\‘crlooked Superfiaal urinarj cxtraN-asation is usuall> the result 
of Infection and erosion around and behind a stneture This subject Is discussed 
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at length here because of its importance in relation to organic stricture of the 
urethra Superficial urinary extravasation is best termed pen-urethral phlegmon 
for there is always an associated peri-urethntis present This condition presents 
a different picture of onset as compared with urinary extravasation following 
trauma 

The patient has had urinary difficulty for a number of years and may have 
had one or more attacks of acute retention He may also have had considerable 
periurethral infiltration about the bulbomembranous urethra or periurethral 
abscesses (Fig 188) and fistulae (Fig 196) This individual with a tight stricture, 
who IS a fit subject for an acute retention, goes on an alcoholic bout His bladder 
becomes distended and in his stuporous condition he is less sensitive to the dis- 
tention The weakened (Fig 203), eroded, infected area in and about the stricture 
gives way and urine begins to infiltrate He is usually brought in twelve to twenty- 
four hours later, in a stuporous or toxic condition, a very sick man, having been 
picked up on the street and brought to the general hospital An attempt may have 
been made to pass a sound The resultant trauma or actual false passage (Fig 
203) may have brought about his extravasation 

In those associated with infection, the onset is gradual and the infiltration 
may be limited to a small area in the scrotum or perineum, because of the rela- 
tively small amount of urine infiltrating These patients recover rapidly They 
often have old fistulae and scars m the perineum from previous infection 

Anatomic Consideration (See Fig 48 ) The triangular ligament, a very 
tough membrane® through which the membranous urethra passes, is the barrier 
which prevents any extravasation of urine in front of it or in front of its posterior 
layer, from passing into the deep perineal tissues and into the retro- and perivesical 
space Rupture of the prostatic urethra results in deep urinary extravasation, 
that in front of the triangular ligament is termed superficial extravasation Colles’ 
fascia firmly attached to the ischiopubic rami, fusing in front with the suspensory 
ligament (Fig 48) and deep fascia of the penis and extending laterally to the 
thighs, limits the progression of the extravasated urine along certain planes and 
allows for the only outlet of the escaping urine in front to the loose cellular tissues 
(Fig 203) of the scrotum and lower abdomen 

Buck’s fascia (Fig 48) of the penis covers both corpora cavernosa and unless 
the rupture is in the scrotal or pendulous urethra, this fascia prevents any infiltra- 
tion except in the superficial tissues of the penis 

Etiology Urinary extravasation results from considerable tension on the 
already weakened urethral wall (Fig 203) about the stricture together with ero- 
sion and infection in this portion of the urethra and produces ulceration and 
gangrene The destruction of tissue and the generalized sepsis while due in part 
to the extravasated urine itself is considerably aggravated and may be to a large 
extent due to severe secondary infection accompanying it The extravasated urine 
from the stricture is practically always infected with virulent organisms However, 
the term “urinary extravasation” is a misnomer, for in SO per cent of the cases 
there is no obstruction to the passage of a sound, and no stricture is found, and 
there is apparently no loss of continuity of the urethra In another 25 per cent, 
the urethra appears intact, and although a stricture is present it is amenable to 


' This IS true of the anterior layer as Wesson (Fig 48) has shown 
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passage of the instrument , m only 25 per cent is an Impermeable stricture present 
in which there is also an extravasation of unnc The term pen urethral phlegmon 
describes this condipon far more accurately R is a severe infecUon with a strepto- 
coccus, producing marked toxemia and rapid Inatration of the tissues 

Symptoms The symptoms depend upon the locaUon of the rupture, the 
virulence of the associated infecting organism, and the duration of the extrava 
sation* 

If the extravasation is slow and gradual^ it may be followed by a peri 
urethral abscess which can be absorbed or a local slough alone develops with 
a periurethral fistula (Fig 196) as an end result. This Is nature’s method of curing 
the gradually developing extravasation. If the process is acute and the escape of 
urine rapid, the typical picture of acute urinary extravasation presents itself 

This consists of a red inflammatorv painful swelling (Fig 203) developing 


I 

/ 
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Fid. 203 — Front ind »idc vtn of the KTOtum tn ■ awe of olnruatlon of urioe it in eirly itige 
of the fotUmUon of the Uvuet. 

In the perlDcura graduall> extending upward rapidly infiltrating the loose cellular 
tissue of the scrotum and then extending to the lower abdomen above the pubes 
ind upward upon the abdomen The full> developed extravasation Is usually seen 
within thlrtj-slx to fort> -eight hours after the onset The patient Is verj toxic. 
If the rupture Is in the pendulous urethra the urine will pass along the fasaal 
planes and finally extend to the glans penis. The appearance of a black spot on 
the glans penis after extravasation Is usuall) a serious finding 

\Mien the prostatlc urethra ruptures the extravasation Is back of the tri 
angular ligament (Fig 48) and is deep The unne passes into the ischiorectal 
fossa, backward over the buttocks or It maj burrow around the rectum and into 
the perivesical space and tissues. It raaj extend superficlallj b> burrowing into 
the weak fasdal planes between the rectum and urethra 

The patient with a well developed picture of periurethral phlegmon pre^nts 
hlm«elf as a verv sick Individual more or le^ Irrational an anxious and flushed 
eipre^rion a rapid irregular puls? rapid respiration elevated temperature drv 
coated tongue and fetid breath 
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Following the brawny redness, there is necrosis and sloughing of the more 
superficial tissues in localized areas 

Differential Diagnosis Although the evidence at hand is usually so dis- 
tinct that a diagnosis can readily be made, the following must at times be 
differentiated 

Peri-urethral Abscess This does not extend rapidly, the swelling is 
localized, and the patient is not toxic Infection is due either to bacillus coli, or 


staphylococcus Occasionally pen-ure- 
thral abscess may spread and develop 
into a pen-urethral phlegmon 

Acute severe EPmmvMiTis with 
much edema of the scrotum may simu- 
late extravasation 


Fig 204 
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Fig 205 



Fig 204 — Periurethral phlegmon Note multiple incisions and extensive gangrene of skin of lower 

abdomen Patient recovered 

Fig 205 — Method of through and through drainage of scrotum and perineum employed in cases of 

urinary extravasation 


Hematoma in the perineum often precedes extravasation in traumatic 
rupture and may be mistaken for an extravasation 

Prognosis The prognosis is grave The patients are usually seen when the 
extravasation is well-developed and the toxemia marked The mortality is high 
in these cases If diagnosed early, when there is only swelling in the perineum 
and slight extension, there is very little sepsis and if the patient be operated at 
once, the results are excellent and the mortality low Usually however the fully 
developed extravasation is seen and the patient is m a serious state before he 
comes to the operating table 

Treatment The treatment is surgical Incise all infiltrated areas widely 
and deeply jMake multiple incisions in the various tissues (Fig 204) Do an 
external urethrotomy and insert a tube in the urethra 

We have done cystotomy in some cases where there was no evidence of 
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stncture of the urethra for the purpose of diverting the urinary stream These 
patients got along well Extensive free Inaslons of the involved tissues is impor 
tant. Post-operative care consists of continuous beat and frequent irrigations 
and dressings with potassium permanganate The toxemia should also be treated. 

Chbonic Urinaby Extravasation This is the term given many years 
ago by Fuller to various types of slow extravasation, particularly, however to 
the extensive multiple abscesses and 
fistulae secondary to urethral stricture In p 
the more marked and neglected cases, the 
perineum buttocks scrotum, suprapubic 
and Inguinal regions are riddled with ab- 
scesses and urinary fistula following 
rather closely the path of sirperfiaal un 
nary extravasation 

As in some of the milder forms of 
acute periurethral phlegmon in which the 
permeum and scrotum only become in 
volved these abscesses and fistula may 
likcvrise be limited to this area. 

The patients usually have had one 
or more external (perineal) urethrotomies 
Occasionally cystotomy has been done for 
the relief of acute urinary retention or 
for the purpose of combining cystotomy 
and urethrotomy in operations for the re 
Uef of impermeable strictures 

There is often a history of one or 
more attacks of acute urinary eitravasa 
tion, usually of mild d^ee Occasionally 
there Is a history of an extensive urinary 
extravasation While In the main the 
velopment of multiple abscesses and fistula 
Is due to gross neglect on the part of the 
patient, they are occasionally the result 
of poor operative and post-operative man 
agemenL These patients have a permanent 
perineal urinary fistula do not urinate 
through the meatus, and unne passes out 
ward in many directions from the various 
fistulous tracts described as the sprinkling pot penneum 

A brawny edema of the scrotum and also of the penis (Fig 206) occa 
slonall> develops. This is due to lymphatic stasis secondary to scrotal Infection 
and also to some extent, as result of chronic adenitis of the inguinal glands This 
condition Is not a rare cause of minor forms of non filarial elephantiasis 

Not all Impermeable strictures resulting in perineal fistula dev-elop multiple 
abscesses and fistula. 
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In women, gonorrhea is usually more widespread and far more serious than 
in men This is due to the complexity and relationship of the female genitourinary 
structures It may be either acute or subacute at the onset but is especially 
characterized by its chronic complications 

Etiology Gonorrheal infection in women is due to direct contact with an 
infected male, and practicall}'^ never follows indirect transmission The latter is 
the usual mode of infection in infants and young girls The genitalia of the adult 
female are protected by the labia and by the \mlvar hair against contamination 
b}’’ infected material on toilet seats, in bath tubs, on towels, etc Furthermore, the 
gonococcus is ver)^ sensitive to dr 3 ang, to heat and to the action of antiseptics, 
so that an indirect means of transmission is highlj^ improbable 

There is no natural immunity to gonorrheal infection, nor does one attack 
protect the individual against subsequent infection However, variations in degree 
of susceptibility to gonorrhea, are commonly observed Gonorrhea is more readily 
commumcable in the acute stage of the disease, but may also be transmitted in 
the subacute and chronic stages, in the latter, even after months or years of 
latency A^Tien a woman is infected by a chrome carrier it may be difficult to 
demonstrate evidence of infection in the male partner, but a history of a previous 
gonorrhea in the latter, is usually obtainable 


ACUTE GONORRHEA 


The s 3 anptoms o£ gonorrhea in the female vary directly according to 
whether the infection has been transmitted by a male suffering from an acute, or 
from one with a chronic gonorrhea Acute gonorrhea in the female involves not 
onlj" the urethra (Fig 207) and endocervix^ but frequently attacks Bartholin's 
glands, Skene’s structures (Fig 208) and the endosalpinx- as well If the infection 
has been acquired from an individual afflicted with acute gonorrhea, there will 
usuall}! be erndence of an acute urethritis within three to five days Burning, 
itching and frequency of urination are often the earliest complaints The urethritis 
ma\^ be accompanied by or be soon followed, b}'^ the appearance of a smeary 
3 ellow discharge on the \mlva The patient ma 3 ^ complain of slight fever, headache 
and lassitude The labia wall be found bathed in a sero-purulent or yellowish 
purulent discharge, and the urethral mucous membrane appears swollen, red and 


' Epithelial lining of the ceniA uteri 
Epithelial lining of the fallopian tubes 
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from the meatus It, too fa covered with yellow pus There may be 
two sm^red spots at the lower border of the meatus the site ‘ 

^“03) andLihir areas at the bases of the labia minora the locations of 
Bartholin 3 ducts) Inguinal ademUs is not an unrommon compllrabon 

These symptoms may be foltowed, as a result of up^ extension M the 
infection m a few days or a weeh by more or less severe abdominal pain This fa 



due to the spread of the infection to the fallopian tubes The pain Is collcLy In 
nature and may be assoaated with fever of 101 to 102 nausea and vomituiR 
and abdominal soreness Frequency of urination and vesical tenesmus* may 
reappear There Is a constant sUcky yellow vaginal discharge. The patient who 
develops salpingitis is usually obbged to remain in bed during this stage which 
if untreated may last from one to fi\T weeks. The fe\’er tends to subside rather 
rapidly and either continues as a low grade fever or disappears In a few da3’S. 
The pain and soreness in the lower abdomen to which Is often associated mus- 
cular rigidit) of the abdominal wall may persist for two to fhT weeks Occa 


Chapter 10 



240 


GONORRHEA VENEREAL ULCERS 


sionally the endosalpinx is involved without pain and fever, the distended tubes 
only being discovered on bimanual palpation Stripping of the urethra in the acute 
stage with a finger m the vagina reveals considerable purulent secretion expressed 
from the urethra (Fig 93) and especially from the paraurethral glands of Skene 
(Fig 208) This manipulation may also prove somewhat painful 

Vaginal examination reveals considerable tenderness of the vulva and vagina, 
especially of the cervix and vaginal fornix The bimanual examination may prove 
to be so painful that the patient will not permit its completion The suprapubic 
region is held rigid so that the pelvic viscera are not easily palpated The exquisite 
tenderness produced by moving the cervix and upon palpating both formces is 
significant, indicating that the infection has spread to the fallopian tubes, with 
the development of acute salpingitis and pelvic peritonitis Examination with the 

A B 




Fig 208 — Female urethra as seen with anterior wall removed in A and in its relations to 
the adjacent pelvic stnctures as seen in B Note short length of the urethra The orifices and 
suburethral locations of Skene’s glands are well shown (After Papin ) 

bivalve vaginal speculum usually reveals a cervix which is swollen and from 
which a yellow muco-pus exudes from the external os 

The course of acute gonorrheal infection in the female depends upon the 
extent of the involvement When limited to the urethra and endocervix, the acute 
manifestations may be brief If Skene’s glands are not infected, the urethra may 
regain its normal appearance in a few days The acute endocervicitis may in the 
course of a week to ten days pass to the subacute and then to the chronic stage 
Each is characterized hy a yellow purulent discharge, becoming more muco- 
purulent with chronicity 

The course of an acute gonorrhea in the female is measurably lengthened 
by the advent of salpingitis This is usually accompanied by a pelvic peri- 
tonitis which may subside after rest in bed, in a few days Salpingitis, how- 
ever, usually persists from three to five weeks with the patient in bed under 
the usual conservative management The newer, more radical forms of treat- 
ment described below bid fair to reduce the inflammatory reaction to but a 
few days 
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CHRONIC GONORRHEA 

When the infecbon is transmitted by a male with chrome gonorrhea, the 
urethral involvement in the female is usually absent and symptoms of endocervl 
abs alone may develop The woman may not suspect anv trouble for ten daj'S 
or more after exposure when she discovers a yellow vaginal discharge This may 
be the sole symptom and if the cervix Is promptly treated the infection ma> 
be cured without extension to other structures "UTien Improperly treated sal 
plngitis is hkely to develop as a complicatiom The extent of gonorrheal involve- 
ment v'anes greatly m different individuals. 

Skene a Glands Harbor Infection. When the urethra is mfected Skene’s 
glands (Fig 20a) whose ducts He just within the external urinary meatus, are 
usually attacked and it is these structures which tend to harbor Infection the 
longest After all signs of the disease have disappeared from other tissues pus 
contaimng gonocoed may be expressed from Skene s ducts This is one of the 
most sigmficant factors In the teodeDC> to latency which chronic gonorrhea in 
the female exhibits. 

Bartholin a Glands Similarly Harbor latent Infection Often the re- 
sistant and intractable leufcorrheas and the recurrences of more acute symptoms 
are due to chrome infection of Bartbohns and Skene s glands 

Site of Infection In our experience the endocervlx is the most frequent 
site of gonococcal infection in the female According to Bumm however the 
cervix is affected in onl> 70 per cent of cases and the urethra In 93 per cent 
Due to the racemose structure of the endocervical glands the infection in this 
location IS deep seated and does not respond rcadilj to medication applied to 
the surface. A thick >ellowish or greenish mucoi^unilent discharge is characteristic 
of chronic gonorrheal endocemdtis If this Is of long standing it is asso- 
ciated with more or less reddening about the external os Granular erosion 
of both anterior and postenor cervical Ups Is not infrequent m long stand 
mg cases. If the cervix has previously been lacerated ectropion is usually 
observed. 

Gonorrheal endometritis about which so much has been written in the 
piast Is m most cases but a transient phase of the upward extension of gonorrhea. 
The endometnura is not as susceptible to the infection as are the endocervix and 
the endosalpinx. The organisms often pass to the fallopian tubes without pro- 
ducing anj inflamraatorj reaction in (he endoraetnum The latter may be trau 
matlred bj means of medication earned be^xiud the internal os, or b> Jnstrumenta 
tion foUowmg abortion in women previousl> infected and thus the endometnum 
maj be directl> infected ^\^len this takes place there is also usually evidence 
of a metritis and in\-ariabl> extension to the fallopian tubes The course of 
chrome endocemcitis is usuallv one to manj months. Local treatment has but 
little effect upon It unless radical in tjpe Cauterization (Fig 209) or excision of 
the Infected endocervlx terminates the Infection 

Chrome endocerviciti* ma\ also be complicated bv extension upwards to 
the fallopian tubes the clinical cour^ being similar to that following acute 
infection de<cnbed above 
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The endocervix may exhibit the tendency to latency described as true 
of infection of Skene’s and Bartholin’s glands and may be symptomless for 
months, and then recurrence takes place 

Gonorrheal proctitis is perhaps more common than is generally believed 
It may be produced by direct infection, or may be secondary to a genital gonor- 
rhea The use of the enema and the suppository should be interdicted in the 
presence of a gonorrheal discharge, m order to prevent rectal infection Proctitis 
IS usually mild and produces only symptoms of itching and discharge as a rule 
Brunet and Salborg note the frequency of anal and rectal involvement in gonor- 
rhea in the female They studied 250 cases (42 per cent of all women with gonor- 
rhea whom they had observed) in three years The symptoms were mild, and 
abscess, fistula and ulceration infrequent This may be the source of re-infcction 
Verruca acuminata on the external genitalia are commonly the result of 
chronic gonorrheal discharge and cannot usually be eradicated, until the latter 
IS successful!}^ controlled Destruction of Skene’s ducts, cauterization of the 
endocennx, and enucleation of Bartholin’s glands, may be necessary and the 
verruca destroyed by coagulation before complete success is attained 

Complications 

Inguinal adenitis may accompany early urethritis The glands rarely sup- 
purate, although I have seen such a case, operated under the diagnosis of an 
incarcerated femoral hernia 

Tngonitis not infrequently results from extension upward of a gonorrheal 
urethntis, and very rarely pyelitis or pyelonephritis of gonorrheal origin occur 
Gonorrhea does not as a rule extend beyond the trigone as the bladder mucosa 
is immune to the gonococcus 

Gonorrheal arthritis in the female is not uncommon and is more likely to 
occur when the urethra and trigone are involved Too early, active treatment 
of the urethra may predispose to tngomtis and arthritis In extremely virulent 
infections, a gonorrheal septicemia with endocarditis and pericarditis is a possi- 
bility, but it rarely occurs 

Pelvic peritonitis is a common accompaniment of salpingitis, but the infec- 
tion tends to remain localized to the pelvis Undue manipulation or surgical 
interference during an acute gonorrheal salpingitis, may cause extension to 
the upper abdomen General peritonitis of gonorrheal origin is always very serious 
Salpingitis is so commonly a part of gonorrheal infection, that it must be 
regarded as a s}Tnptom of the disease rather than a complication The extent 
of infection in the tubes may var}'-, however, from a mild endo-salpingitis to a 
severe suppurative process in which all coats are involved It is often accom- 
panied by oophoritis and pehnc peritonitis 

Bilateral pyosalpinx is a common termination of gonorrheal salpingitis, and 
is accompamed by extensive pelvic adhesions In the less severe tubal inflamma- 
tion, complete reco\ ery is possible without evident damage to the oviducts I^Tien 
suppuration occurs, however, the endosalpmx is severely involved and the tube 
walls are permanently thickened The cilia may be destroyed, so that strictures 
and diverticula may be produced in the lumen of the tubes 

Ectopic Pregnancy If the fimbriated end of the tube is open in such 
cases ectopic pregnancy is a likely sequel Nodular salpingitis, in which the 



gonorrhea THE FEMALE 243 

tubes are obstructed by localiied areas of scar tissue resembling small fibroids, 
js characteristic of chrome gonorrheal infection The fimbria are frequently sealed 
by the Inflammatory process resulting m tubal obstruction and consequently 
In secondary stenlily Inasmuch as gonorrhea is the cause of 30 to SO per cent 
of stenlities in the female, one can judge the frequency of destructive tubal lesions 
due to this source 

Adhesion* to the bowel and omentum frequently result from a sev-cre 
Inflammatory process In the tubes and render them suscepuble to secondary 
infecUom hllied infection by B cob and streptococcus, on the basis of an old 
gonorrheal pyrnsalpinx may glv-c rise lo a tuboovanan or a pelvic abscess 

Periappendlcitl* is not infrequent in gonorrheal pelvic pentomtls partlcu 
larly when the appendix points toward the pelvis or is in dose proximity to 
the tube 

Bsrthollnitia may result In an acute gonorrheal abscess of the labial gland 
or in the chronic stage may be the seat of mixed infection and this may likewise 
terminate in a Bartholin abscea The latter rupture spontaneously or may end 
m the formation of a Bartholin cy**! 

ScQUEUtE 

Sterility and Tubal Pregnancy The most serious of these In the female 
are sterility and tubal pregnancy Sterility follows extensive tubal damage result 
iQg in obstructive lesions Salpingectomy may be required in these cases and 
necessarily produces sterility Nodular salpingitis is typically a chrome gonor 
rhetl lesion of the obstructive type WTien the alia of the endo-saJpinx have been 
destroy'cd, or when strictures kinks or div'erticula have been produced as a result 
of gorwrrbea a period of sterility of vanable duration often many years usually 
follows. If pregnancy follows at aR, tubal pregnancy is the rule Ectopic gesta 
tlon may occur m one or both tubes and if such a tube is not removed surgically, 
is has been known to recur in the same lube Intractable leukorrhea is another 
sequel of gonorrhea and is usually an evidence of latent infection In the endo- 
cervix, in Skene s or in Bartholin s glands (See above) 

DlAONOSlS 

All purulent discharges from the female genitalia should be looked upon 
with suspidon In the presence of vagina] discharge smears should be taken 
from the urethra after expression of Skene s glands and from the cervix These 
ore the two commonest sites of infection. When the area about Bartholin s ducts 
is visibly reddened smears may be taken after expression of the ducts. Small 
red spots near the orifices are significant of gonorrheal infection In virgins 
vaginal smears may be required, when the cervix cannot be exposed. 

Cultures are but rarely needed to diagnose gonorrheal infection. The typical 
smear in acute gonorrhea reveals numerous pus cells, with here and there a 
cell filled with typical biscuit or coffee bean shaped gram negative diplococd 
(Plate ni ) The absence of all other organisms In the smear is notable A number 
of slide* may be required before a typical gonococcus-laden cell (Plate HI) 1* 
detected, but the freedom from all other organisms in the smear is sigmficant. 
In the treated cases the appearance of other organisms and the reappearance 
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on the slide of Doderlein Bacilli, is evidence that the gonococci have been super- 
seded by the other organisms 

In the presence of mixed infection in cases of chronic gonorrhea, the gono- 
cocci may be found with great difficulty Many smears stained by Gram’s method 
may be required before gonococci are found The clinical picture is of far greater 
significance in the diagnosis of chronic gonorrhea than is the smear, because 
this IS often persistently negative 

A yellow mucopus issuing from the cervix is almost certain evidence of its 
gonorrheal origin This may be associated with eversion of the swollen endo- 
cennx producing the so-called ectropion, or with actual erosion, but may also 
be unassoaated with either of the foregoing lesions 

In the acute stage, gonorrhea is so tj^pical that it is rarely mistaken Posi- 
tive smears from the urethra (Fig 93) and cervix, render the diagnosis certain 
In patients with pelvic disease of long standing and in whom typical bilateral 
tubal swellings are found, the history will be more valuable in arriving at a 
diagnosis, than will smears At times, the multiple foci of typical chronic gonor- 
rhea ma}'^ be diagnostic 

The complement fixation test is of questionable value 

Prognosis 

The tendency of gonorrhea towards latency should always be kept in mind 
when considering a clinical cure Recurrence and extension of the infection 
are common Tubal damage necessitating surgical removal is frequent, often 
requiring sacrifice of the ovaries and uterus The course of uncomplicated gonor- 
rhea in the lower urogenital structures in the female, is usually about six weeks 

Treatment 

The treatment of gonorrhea has imdergone a radical change in the past few 
}ears due to the development of (1) Fever therapy, (2) Chemotherapy, specifi- 
calh^ the use of Sulfanilamide, (3) Combined method of thermo- and chemo- 
therap}'- 


1 FEVER THERAPY 

YTiile it IS agreed that the untreated case of gonorrhea tends to run a t3q)ical 
course which is self-limited, the disease may persist from a few weeks to two or 
three months Complete cure may be obtained by bed rest, local heat, personal 
hygiene and a complete avoidance of local treatment But such conservative 
treatment is impractical, and attempts to control the infection by local anti- 
septic measures have in the past proved to be most unsatisfactory Since it has 
been shown that the gonococcus is killed m vitro when exposed to a temperature 
of 41 5°C for SIX hours, a method of artificial fever therapy has been developed 
by vhich the body temperature can be raised for five to six hours and the 
gonococcus killed thereby in vivo A large number of reports are to be found 
in the current literature indicating that at least 80 per cent of patients with gon- 
orrhea can be cured by this means within two weeks Owen says that this is 
true regardless of complications, and includes acute, subacute and chronic cases, 
even those complicated by pehnc peritonitis and arthritis Only patients during 
pregnanc} , or those suffering from debility, advanced vascular or renal disease, 
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and chronic olcohohsm need be excluded from thus fexer therapj RTille com 
plications of a minor nature maj result from sustained fever, only an occasional 
death has been reported 

The number of treatroenta required and duration of the treatment varies 
somewhat with different workers but the tendency is toward a single prolonged 
(10 hour) session at 41 5 C (106 7“F), which, according to Krusen Randall 
and Stuhler, will produce negative cultures m a high percentage of patients vnih 
gonorrhea They treated 361 (234 male and 127 female) patients with fever 
therapy with the result that 92 5 per cent of tho*e who completed the treatment 
were enred and 100 per cent were definitcl> improv-ed EvTn patients with senous 
complications like gonorrheal endocarditis (H A. Freund and W L Anderson) 
and gonorrheal septicemia with purpura (0 G Hard and W P Snow) were 
reported cured by lever therapy 

Fever therap> must be carried out In an institution with a trained person 
nel The cases should be carefully selected and proper provision made for the 
treatment of possible complications resulting from treatment Improvement in 
the technic of fever therap> is described by Blerman and Horowitz by comblmng 
systemic heating In the short wave cabinet vrith intra vaginal diathermy Onl> 
from one to th^ treatments were required (average 1 4) with 93 per cent 
successful out of 121 cases. 

Many urologists limit the use of fever therapy to those patients who have 
developed de&uitc complications sudj as salpingitis or arthritis preferring routine 
local and internal medication for the uncomplicated cases They also limit fever 
therapy to younger patients os they believe that patients over 40 years of age 
do not tolerate prolonged high temperatures well 

2 cnEiionrEJiApY 

Solfanilamido Another mode of therapy which has shown remarkably 
favorable results m a majority of cases of gonorrhea is the administration of 
Sulfanilamide Doses of from 60 to SO grains per day usually beginning with the 
maximum dose for two days and then reduang it for the next 3 days to 60 grains 
per day may be administered if the dosage is well tolerated 40 grams should 
then be the daily dosage imtil cure fa obtained This result may be antiapated 
m from 9 to 14 days In some cases tbc smears become negative in 2 or 3 days 
but treatment should be continued providing there are no unfavorable effects noted 
Extreme caution should be exercised however as more or less senous compll 
cations from Its use have been reported Espeaal care should be taken that 
no sulphates (especially magne^um sulphate) are ndmmfatered while taking 
sulfanilamide or even for 48 hours before beginning treatment, because of the 
danger of the formation of sulfhemc^lobinaetnia At least one case of death has 
been reported (Paton and Eaton) from this cause llethemogioblnafimia fa not 
uncommon in patients taking sulfanilamide, but it fa less senous the former 
condition and responds to the withdrawal of the drug and oxygen therapy Trans- 
fusion fa indicated to combat sulfhemoglobinaemia. 

Additional unfavorable sequelae to sulfanilamide therapy are drug fever 
which, like sermn sickness, occurs on the 7th to the 10th days occasionally 
accompamed by a maculo-papular rash and leukocytosis drug rashes without 
fever exfoliative dermatitis, acute hemolyUc anaemia addosis, agranulocytosis, 
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and toxic optic neuritis At the first indication of any of these complications, the 
drug should be disconUnued If c\ anosis persists, a spectroscopic examination of 
the blood should be made for the detection of sulfhemoglobm, as this may persist 
for some time If persistently present, transfusion should be resorted to 

Despite the abo\ e named dangers attendant upon its use, sulfamlamide has 
already proien to be one of the most efficient means of combating gonorrhea 
and ivhen used cautiously there is practicalh no danger of ill efiects Its use in 
gonorrhea is being rapidly adopted and it ma}' soon replace the older forms of 

treatment 

3 COMBrXED METHOD 

Combined artificial fe\er or thermotherap} 
and sulfanilamide administration have been em- 

Fig 210 


B 


C 


Fig 200 — Linear cauterization of cer\n\ for cure of chronic gonorrheal endocervnatis 
\ Infected and eroded cervK, indicating cauterization i\ath fine nasal t\pe, iiire cauten 
through -nhole depth of glandular lajer 

B Appearance of cerM\ three weeks later 

C Cer\Tc shrunken and epitheliahzed after six weeks (Modified from Dickinson ) 

Fig 210 — Special speculum (termed Skenoscope) for treatment of infection of Skene s 
glands When inserted with the handle directed obhqueh upward, the orifices (Fig 20S) of the 
glands appear through the openmg in the speculum, which is in contact with the floor of the 
urethra (Courtesi of V Mueller and Compan^ ) 

plo 3 ’^ed b}'^ Ballenger and others The two methods have been used alternatelj" 
and also simultaneous!}'^ with satisfactorj' results Obtnouslj'^ these newer methods 
are still on trial, whether emplo 3 ^ed separate!}’’ or combined, but the}' show 
promise of complete!}' revolutionizing the therapy of gonorrhea 

CAUTERIZATION DISINFECTION SURGERY 

Residual cervicitis with ectropion, erosion or nabothian cyst formation is 
treated by linear cauterization (Fig 209), Hyam’s conization ■with the endotherm 
tip, or by the Kimble or Cherr}’’ cauter}' Topical applications and douches may 
prove to be of but httle value except as an aid to hygiene Cauter}’’ treatment is 
an office procedure, is practical!}’- painless and rarely reqmres repetition In 
extreme cases of ectropion with chronic inflammation, it may be necessar}' to 
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exdse the endocemcal tissue When this is indicated, the Stiinndorf trachelo- 
plasty is most satisfactory and is preferable to amputation of the cervix- 

^Tien Skene 5 glands are found to be the seat of chronic infection and cause 
persistence of discharge an attempt is first made to disinfect them by the instiUa 
tlon of weak Nitrate of Silver solution or Mercurochrome S per cent, with the aid 
of a Skenoscope (Fig 210) This can be done by means of a Luer syringe armed 
with a soft, Sliver blunt Irrigating tip similar to that used m Vasotomy Two or 
three Instiliations a few days apart will suffice to determine whether the process 
is yieldmg to treatment When this treatment falls, the ducts are best split open 
over a probe or needle and the lining destroyed by the cautery or the cutting 
current- Local infiltration anesthesia often proves adequate for such treatment 
Bartholin s glands when they have suppurated or become cystic, require removal 
Urethral stnctures are not commonly found in the female as sequelae to gonorrhea, 
but when discovered, should be treated by dilatation with graduated sounds Anal 
and rectal gonorrhea respond favorably to thermo- and chemo-therapy as described 
above Late major sequelae such as chronic hydrosalpinx or tubo-oWlan abscess 
must, of course be treated surgically 

The Determination of Cure In Gonorrhea Is Difficult. Perhapis the 
newer methods of cure will prove to be followed leas frequently than heretofore by 
recurrence due to residual or latent infection In Skene s Bartholin s of the cervi 
cal glands. However repeat smears and cultures should be taken for several 
months after a cUmcal cure occurs and coitus should be resumed only with the 
protection of the condom until the physician feels satisfied that recurrence is im 
probable 
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CHANCRE AND EARLY SYPHILIS 

(Pakt One of Venereal Ulcerations) 

GEVERjVL considerations dare, field examination for spirochetae 

THE GENITAL CHANCRE LOCATION OF THE CHANCRE 

classification differential DIAGNOSIS 

EXTRAGENITAL CHANCRES TREATMENT 

THE CLINICAL CHARACTERISTICS OF THE CHANCRE FIVE COURSES 

THE CLINICAL COURSE OF THE CHANCRE U S PUBLIC HEALTH SERVICE TREATMENT 

DIAGNOSIS or THE CHANCRE 

GENERAL CONSIDERATIONS 

To discuss the entire subject of syphilis would require a volume in itself 
It IS well covered in the various textbooks on dermatology, syphilology, and 
internal medicine Chancre and early syphilis, however, most commonly come 
to the attention of the urologist, first The immediate diagnosis of S 3 iphilis and 
the early treatment are in fact, far more important than the ability to diagnose 
and treat the later manifestations It is for these reasons that this particular part 
of the subject is taken up here Early syphilis consists of the primary lesion and 
the secondaries , the later evidences are classified as late or latent syphilis Neuro- 
syphilis and involvement of the cardio-vascular system are also late manifesta- 
tions For the purposes of treatment it is also well to classify syphilis into early 
or late The advance made within the last twenty years in our knowledge of 
syphilis has been revolutionary and has greatly improved our methods of diag- 
nosis and treatment 

The more important recent advances are 

1 The serum diagnosis of syphilis by the Wassermann reaction, the Kolmer 
and Kahn tests 

2 The use of the arsemcals and the heavy metals, especially bismuth, in 
treatment 

3 Discovery of the treponema pallidum as the cause 

4 The possibility of communicating syphilis experimentally to various 
animals 

Etiology The treponema pallidum (Plate IV) is the causal organism of 
syphilis Inoculated on the abraded, and frequently on the unbroken mucous 
membrane or skin, it produces the initial lesion or chancre in which it is found 
and it IS present in all the later manifestations of the disease It is a very delicate 
spirillum (Plate IV) and a parasite belonging to the protozoan group It is a very 
delicate organism from four to fourteen microns in length and a quarter of a 
micron or less in diameter It has from six to fourteen sharp, spiral coils resem- 
bling a corkscrew (Plate IV) in appearance It progresses by rotating on its long 
axis and when at rest, shows undulatory movements in its entire length It is stained 
with difficulty, the best methods being the Giemsa stain and the India ink method 
These are discussed more fully in the various textbooks on bacteriology and 
parasitology It can be stained in tissues by the Levaditi method 
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For the purpose of making a rapid diagnosis the dark field method of 
examimng for moUle spirochetae from the secretions of a suspicious lesion is far 
more satisfacton and simple (Plate IV) The splrocheta does not li\x long outside 
of the bod} probabl} not o\ er t^-o hours its Hfe on the examining slide being as a 
rule not more than thjrt> to fort> minutes and usuall} le^'S It has been cuUi\'atcd 
with great difficult} The spirocheta does not li\*c in the dead bod\ longer than 
eighteen hours. It is safe to perform a post mortem on a dead s}philltic fetus or 
bab} tweU'e to eighteen hours after death The organism has \Tiriou3 strains and 
differences in appearance %\hich can be rcadll} noted h\ the experienced observer 
It 15 behevTd that certain strains bav'e greater predilection for and attack pnrticu 
larly certain parts or organs of the bod} The btologx of the «plrocheta still 
requires considerable inv’estigation Some strains are more Wrulcnt than others 
It is evident that with earh care and intensive treatment the '^nrocheta has lost 
some of its virulence, for one does not w the malignant cases of svphilis now 
as in the past 

Prediipoiing Causet. The «pirochcta can enter the intact mucous mem 
brane or skin as has recentl} been demonstrated A macro- or micro^pic abrasion 
howev'er Is usuallv necessary Direct contagion through coitus is the ‘ource of the 
vast majoritv of lesions the spirocheta producing the inillnl lesion on the penis 
vulva, v-agioa and cervix. Although s>’phdis is a venereil disease m most cases it 
ma} also be acquu-ed as the result of kissing in Infected Individual o wet nurse 
may acquire it from a s}*phnitic bab} or It ma} be acquired dunng surgical 
operations on s>TDhilitic Individuals through a cut on the finger Indirect contagion 
IS possible through infected dnnking glasses, razors or through the medium of 
some article of clothing S>'philis is peculiar to man but ma> be produced expen 
mentally In lower animals, such as apes rabbits guinea pigs dogs and rats TTiere 
is no pnman lesioa in hereditar} syphilis The chancre is alwa}^ present in 
acquired syphilis but ma} often oot be discovered 

Pathology of the Chancre The primary lesion Is merely the local reaction 
against the invading spirochetae As soon as inoculation occurs and before the 
local lesion has appeared there Is already systemic infection The induration of 
the chancre (Fig 211) is due to the cellule infiltration In the tissues and the 
thickemng of the blood vessel walls There Is a marked round cell infiltration with 
vascular sclerosis for some distance beyond the lesion This infiltration ma} be 
superficial or deep and as a result of the localized anemia there is either an erosion 
or ulceration The latter is also due to the destructive action of the spirochetae 
A long tight prepuce under which the spirochetae may harbor and muitipl} makes 
that individual more susceptible than one who has a short foreskin or who has 
been circumcised. 

Type* of Syphilis The chancre alone together with a slight adenopath} 
but vrithout the appearance of secondaries may be the only mamfestation Other 
cases may present a v-ery malignant comae from the onset with earlv cerebro- 
spinal syphilis. Some may become latent and not until many years later present 
evidences of tertiary lesions. There are v-anous at}plcal forms which cannot be 
discussed in this short chapter 

Chnical Course (IncubaUon period) The mcubatlon period before the 
appearance of the cha n cre V’anes considerably being an}Tvhere from nine to 
nlnet} day^ or even longer The osual period of Incubation is about twenty^ne 
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days It IS well to remember that the patient already has systemic infection 
during the incubation period, but that this is not marked until two or three weeks 
after the appearance of the primary lesion 

The Initial Lesion The most common location for the initial lesion is on 
the genitalia, following a definite history of exposure Extra genital chancres are, 
however, by no means rare, most of these being entirely innocent lesions 




venereal ulcerations 

'eft Chancre of coronary sulcus (Cook County Hospital case) 

Upper right Chancre of shaft of penis 

LZeTitL^cTanc'rcTH^^^ chancroid and other infection-^hronic phagedenic ulcers 


THE GENITAL CHANCRE 

Most of the chancres are found either on the glans penis or in and around 
tie coronary sulcus (Fig 211) The margins of the prepuce, the region of the 
renu um and the coronary sulcus (Fig 211) are the most common locations 
n appreciably large number are found at the meatus, although chancres on the 
orsum or shaft (Fig 211) of the penis are not rare When suspicious lesions are 




CHANCnt .V.ND E\nL\ S\THIUS 2J5l 

found m tht<e tiro ImI named locations, the> proic to be chancres In the \-asl 
majorftj of cases The characteristic induration Is most marked in lesions found 
on the inner laj-er of the prepuce just behind the sulcus In ivomen chancres ore 
most common about the labia, infrequent on the cenix and are rare In the vagina 

ClAMlFlCATlON 

Althoimh the lesions appear m a x-ariet^ of forms thej can be classified In 
the mam in relation to their infiltration and destruction of tissue into (a) eroded 
chancre (b) ulcerated chancre (c) Indurated papule (d) Huntenan chancre 

(e) Parchment chancre (f) siK-er <pot, <g) the multiple herpetiform chancre 
(h) the mixed chancre and chancroid 

(a) The Eroded Chancre Most of the genital chancres can be placed In 
this category It appears at first, like an abrasion of the «kin the central portion 
of xvhich becomes centered with a graxdsh membrane is -omewhat duskx at the 
edges and in about a week after Its appearance the induration at the edge* 
appears 

(b) The Ulcerated Chancre This Is merely a deeper form of Infiltration 
than the erosion the center being ulcerated and ma> appear somewhat scooped 
out The induration Is marked and the edges ore hard The Induration Is often 
cartflaginous in cDnsistenc> 

(c) The Indurated Papule This lesion differs from the obo\*c In that 
the skin is not broken the lesion being elexaietl with an area of infiltration 
about it 

(d) The Hunterian Chancre This usuallj belongs to the t>*pe described 
above under ulcerated chancre The characteristic of this lesion is its cartilafdnous 
hardness its location on the inner laj-er of the prepuce Just behind the sulcus 
presenting either an erosion or ulceration on Its surface or practIcaJlj no destruc 
tion of tissue Although the Hunterian chancre Is the classical lesion clinically, 
•piroebetae are found m these lesions with difficult) 

(e) The Parchment Chancre, found usually on the dorsum of the penis or 
on the frenulum presents x-ery little induration and but ver) little superficial 
destruction of the epidermis, 

(f) The Silver Spot, This is a rare form presents x-ct) little induration, 
no ulceration and is usually overlooked or xrrongly diagnosed 

(g) The Mixed Lesion, A chancre may be combined with a chancroidal 
infecUon and because of the longer Incubation period for the former the typical 
Induration does not appear until later These are the lesions which are often over 
looked A chancroid that does not heal up readily and presents definite induration 
later should be looked upon with su'^Idoo. 

EXTRAGENITAL CHANCRES 

A primary lesion may appear anywhere on the body many locations have 
been reported Although most of the extragenital chancres are innocent leslons. 
1,0,, nonvenereal many are due however to sex perversions 

Chancre of the Up usually residu from kissing an actively infected Indi 
vidua! who has some mucous patches An abrasion or ' cold sore'’ fax-ors localixa 
Uon of the spirocheta 
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Chancre of the tongue on the dorsum, near the tip or on the tip, is occa- 
sionally seen Many varieties of chancre of the tonsil have been described— we 
have seen a few 

Chancre of the nipple is sometimes seen in w^et nurses who have been 
nursing a syphilitic infant 

Chancre of the finger, as the result of infection at operation or during 
delivery or as the result of a bite, is the type seen in surgeons accidentally infected 

Anorectal chancres, often innocently acquired, are usually the result of 
infection due to perverse habits and are not uncommonly observed in large clinics 
and in institutions Most of the extragenital lesions present few symptoms and are 
often overlooked 

THE CLINICAL CHARACTERISTICS OF THE CHANCRE 

The one particular characteristic is the induration, which gives it the name, 
hard chancre It has a smooth surface with sloping margins In the typical ulcer, 
there is a cup-shaped depression Some lesions are covered by a gray false mem- 
brane The lesions usually bleed readily and when compressed, only a small amount 
of serum exudes Another classical characteristic of the lesion is its painlessness 
However, some are quite painful The edge is often slightly reddened 

THE CLINICAL COURSE OF THE CHANCRE 

The chancre begins as an area of erythema, it develops and extends in a 
more or less circular manner, so that in a few days there is some loss of the 
superficial epithelium and within a week or ten days, the typical induration can 
be felt A typical lesion has now developed and does not progress much further 
The typical lesion remains fully developed during the intermediate stage before 
the development of the secondary rash With the onset of the eruption, the primary 
lesion begins to recede and within two or three months after the eruption appears, 
it has practically disappeared Some primary lesions persist, the induration in 
some cases being present for a long time This latter condition usually indicates 
insufficient treatment With treatment, the initial lesion will disappear in a few 
weeks The chancre usually does not leave any scar, in contradistinction to a 
chancroid 

Occasionally ulcerated lesions, especially those on the shaft of the penis, leave 
a definite permanent scar 

Lesions which develop after a relatively short incubation period, are usually 
more destructive Some produce considerable destruction of the glans and even 
gangrene In these cases, there is undoubtedly a mixed infection with some other 
spirochetae or an associated gangrenous balanitis The incubation period may be 
nine or ten days in these cases Some chancres later develop into secondary lesions, 
mucous patches or condylomata Inflammation due to irritation or secondary 
infection of the lesion, may alter its characteristic picture 

DIAGNOSIS OF THE CHANCRE 

Every lesion of the penis should be suspected to be syphilitic until proven 
otherwise By that is meant that repeated dark field examinations and follow-up 
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Wassennann blood tMts should be made over a period of three months before 
ruling out syphilis It does not however mean that antisyphihtic treatment should 
be administered for every suspicious lesion immediately when seen A positive 
diagnosis should always be made before insUtuUng treatment The admirustration 
of salvarsan merely on suspicion or on general pnnaples for genital lesions is 
wrong As soon as treatment has been instituted the picture is confused and it 
may be impossible to say whether or not the patient has syphilis, 

A clear cut history of an incubation period of two weeks or more following 
a suspiaous exposure should in itself without taking into account the clinical 
characteristics of the lesion make one senousH consider the possibility of a 
primary lesion 

Chancres are Usually Single In a small percentage of cases they are 
multiple but when so all the lesions have developed at one time They arc not 
autoiDOCulflble a lesion of the penis in contact with the scrotum will not 
produce a chancre of the scrotum. 

Chancroldi, however are Autolnoculable The classical induration some 
times marked as in Hunterian chancre and in others, as in the superficial erosion, 
very little noticeable can be felt distinctly bv palpating the lesion 

The chancre Is usually painless and often o\crIooked by the patient because 
of its apparent benignity 

Aside from the Indaration the ulceration and erosion m its center with its 
round sloping irregular edges, gi\'e the lesion its typical character 

During the incubation period before the appearance of the chancre (al 
though unfortunately systemic infection has already begun with the exposure) 
there Is no way of making a diagnosis. There are no symptoms during this period 

DaBK FieUI EXAiriNATlON FOR SPOtOCrTETAE 
The spirochetae if present can readily be diagnosed with the dark field (Plate 
rV) They are seen unstained alive and motile T\ e have purposely not mentioned, 
as yet the Inguinal and generalized adenopathy and the general symptoms during 
the secondary incubation period for we feel that the proper tune to make a 
diagnosis of syphilis Is with the beginning of the chancre, when there is very little 
systemic Infection and there is yet a possibility of coring the individual It requires 
v'ery little diagnostic ability to wait until the Wossermann reaction becomes 
positive before instituting treatment The diagnosis should be made by finding 
the spirochetae with the dark field lUumlnator before the Wasserraarm reaction 
is positive 

The newer of dark field Illuminator replacing the Abbe condenser with 
an electnc light below has simplified the dark field examination for spirochetae 
pallida With a little experience the spirochetae can be readily seen when the 
proper technic is employed 

They can be found in nmety five per cent of the cases 
The lesion should bavT no local treatment and should not be cauterized before 
making a dark field examination If medication has been applied it is best to 
have the patient soak the penis In warm water— no soap—for a day or two before 
presenting himself for examination. In most cases, however the antiseptic can be 
washed off at once and the lesion squeezed and if spirochetae are present they will 
be found At least two negative dark fields at separate interv-als are necessary 
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before ruling out a bard chancre, for while the clinical characteristics may enable 
the experienced clinician to make a diagnosis, yet in the vast majority of cases, it is 
surprising how often an apparently simple lesion proves to be a primary lesion 
under the dark field 

Most lesions have some superficial infection and ulceration on their surface 
The latter should be thoroughly cleansed and the lesion dried before procuring 
the specimen With the lesion held between the thumb and index finger, it should 
be squeezed gently and then quite firmly, until some serum appears on the surface 
The first serum can be dried off and then the lesion squeezed again until some 
more appears An ordinary microscopic slide is then placed in contact with the 
lesion and some of the serum collected This is covered with a simple cover glass 
and spread out It is well to make at least two, and preferably three slides It is 
best not to make the lesion bleed because an excessive amount of blood corpuscles 
on the slide, interfere with the examination An immersion oil lens is placed on 
the dark field already fitted into the microscope, and some of the serum is placed 
on the slide The dark field is now centered and inspection begun 

The spirochetae if present, are found within a very short while after inspec- 
tion is begun If after looking over the slide for two or three minutes, none are 
found, they are probably not present 

Spirochetae are of different strains and different lengths 

The typical pale, thin, cork-screw winding along on its long axis is unmis- 
takable One must differentiate, however, the Sptrochaeta refrmgens which may 
be the cause of some of the lesions or ulcerations of balanoposthitis and is some- 
times found with the Sptrochaeta pallida Coarser Sptrochaeta denttuin can readily 
be distinguished The Sptrochaeta refrmgens is much coarser than the pallida and 
has fewer spirals 

The dark field picture of a chancroid which is most characteristic, merely 
shows numerous cocci throughout the field with here and there a few Ducrey 
bacilli ^ In the hard chancre, there are relatively fewer pus organisms on the 
dark field 

In making the smear, thin slides which are not scratched, should be used 
They must be well cleansed before using In large clinics, it is advisable to have 
a microscope always ready with a dark field in place, for the frequent change from 
the Abbe condensor to the dark field, may interfere with the light and the center- 
ing of the instrument 

The lesion with little induration often shows numerous spirochetae, whereas 
one with marked induration such as the Hunterian chancre, shows only a few and 
sometimes none can be found The induration is the local protective mechanism 
against the spirochetae In ulcerated and eroded lesions, the serum should be 
taken from the edge of the lesion rather than from its center, in order to find 
the organisms 

Although we sometimes administer diphtheria antitoxin on suspicion based 
on clinical findings before a laboratory report is at hand, this same principle does 
not hold true for primary syphilis Do not begin treatment merely on suspicion 
An exception is the clinically classical Huntenan chancre in which no spirocheta 
can be found — treatment can be begun at once 

‘ See Plate III and Chapter 16 
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LOCATION OF THE CHANCRE 

Lwiods on the ihaft, parUcularly the dorsum of the penis, although show 
Ing as a rule only superficial induration, are usually hard chancres 

Mental chancret axe quite frequently seen. They present a typical arcular 
area of indurauon that Is distinct and causes considerable lymph stasis, so that 
there is a brawny edema of the glans, and to some extent of the shaft of the perns 
Inuaurethral leiions found just at the edge or within the meatus, are m 
the vast majority of cases bard chancres These intraurethral chancres are fre- 
quently seen and together with the mental chancres consUtute 10 to 1 5 per cent 
of all gemtal chancres A slight ulceration at the meatus in what apparently 
ongmally appeared to be a mild catarrhal urcthntis calls for an immediate dark 
field examination We have seen a number of cases where the lesion had been 
overlooked until later dose inspection showed a slight ulceration with positive 
findings on the dark field Cases that apparently simulate and arc diagnosed as 
hyperacute gonorrhea with edema and phimosis should be considered suspidous if 
Tdth all the local reaction, there is very httle purulent or only a watery discharge 
In a hyperacute gonorrhea, the discharge is profuse. Deeper intraurethral chancres 
occur but are rarely diagnosed We have bad the misfortune of seeing an acute 
syphilis dollop in a patient who was under our care for gonorrhea. He had an 
undiagnosed intraurethral chancre the assoaated gonorrhea predominating in the 
dmied picture until the secondaries appeared An intraurethral chancre three 
inches down the urethra, was later seen through the urethroscope 

DIFFERENTIAL DIAGNOSIS 

Chancroid This is the roost Important lesion to differentiate Chancroids 
are uai^ly multiple (Fig 212) ore pamful appear as punched out lesions with 
irregular edges arc autoboculable and present on inflammatory or suppurative 
bubo in most cases. This will be discussed in the next chapter 

Granuloma, nearly always found in the negro presents a graduallv spreading 
localized chronic granulating area, that produces an extensive lesion in the groin, 
the lesion being enurely superfidal 

Herpes. (Fig 313 ) These lesions arc common on the glans and shaft— 
often recur and nhile they can be readily differentiated by anyone with experience 
must always be considered They arc multiple somewhat painful superficial vesi 
des, which dry up in a few day’s and dear op readily with medication 

Scabies commonly attacks the genitalia The associated findings and the 
typical lesions on the wrist and between the fingers enable one to differentjate 
this condition. The py-odermia of scabies often leaves a permanent scar on the penis. 
Chronic indolent and progressive ulcer of the penis— often seiy destruc 
tii-e—with loss of glans and Bometlmes shaft of perns can usually be differentiated 
by negalix'c findings and the negati\*e results of antisyphilitic therapy 

B«ranopo$thitii Is sunply a superficial erosion with no induration and dears 
up after a few days of local treatment. Chronic balanoposthitis may be due to 
adhesions or a Ught prepuce Dark fluid examination often shows Spnochatta 
rcfnngens 
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Gumma is often diagnosed as a recurrent chancre or as a reinfection or a 
new infection, it must be considered in differentiation 

Carcinoma-^ of the penis develops in older men and is of gradual onset 
Adenopath}^ is a late development 

Periurethritis or folliculitis in gonorrhea at the frenulum Although the 
climcally classical Hunterian chancre can readily be diagnosed, we have seen cases 
of marked periurethral infiltration at the frenulum, in acute gonorrhea, diagnosed 
as hard chancre 

Chancre of the vulva and external genitalia in the female presents no varia- 
tion from that found in the male Lesions of the vagina are rare Primary lesions 
m the cervix usually are not recognized 

Mixed chancre and chancroid is usually difficult to diagnose climcally 



Fig 212 — ^Multiple chancroids of the coronary Fig 213 — Herpes of the glans (White and 
sulcus (White and Martin ) Martin ) 


Onl}^ With repeated dark field examinations and a beginning positive Wasser- 
mann can a diagnosis be made in many cases 

Secondary infection or phagedenic ulceration distorts the typical appear- 
ance of the lesion and makes even the dark field diagnosis difficult 

The intermediate stage — period of secondary incubation During this 
period, the inguinal adenopathy develops and becomes prominent, the general 
sjTuptoms of a subacute systemic infection present themselves and the generalized 
adenopathy gradually becomes noticeable This period is usually six to eight weeks 
and IS followed by the appearance of the eruption 

Inguinal Adenopathy — the syphilitic bubo This has its special character- 
istics as does the primary lesion The adenopathy is nearly always bilateral 
although usually more marked on the side draimng the infected area of the chancre 
It develops slowly, produces no pain, does not suppurate unless there is a mixed 
infection or it is secondarily infected The bubo is freely movable under the skin — 
no periadenitis being present With the tj^ical lesion and the associated bubo, the 
diagnosis of syphilis can readily be made In lesions of the lips, the submaxillary 


"See Chapter 17 
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glands are first inv-olved Puncture and aspiration of the bubo will sometimes 
show the presence of 'plrochcUie, 

Generaliied Adenopathy With the gradual dissemination of the splro- 
chetnc throughout the bodj, all the deeper glands become In\-ol\cd InwHement 
of the deep glands such as the epitrochleare and popUtcals Indicates sj'stcmic 
infection It is for this reason that the finding of large epilrochlears in a general 
examinatjon is generallj considered as Justifjdng a suspiaon of syphilis, because 
this IS the most common chronic sj'stemic infection 

The adcDopathj is usually most marked in the cemcal and postnuncular 
glands although noted throughout the body WTien the adenopath> has fully 
de\‘eloped the eruption usuallj begins lo appear 

Alterations In the Blood There Is often a considerable degree of anemia 
daring the Intermediate stage The Wassermann reaction gradually becomes posl 
live One or two weeks after the appearance of the primar> lesion It shows Itself 
as 1-}- with each succeeding week the reaction becomes more intensified so that 
in three to six weeks the Wassermann is 4-f 

General constitutional symptoms of a low grade subacute Infection are 
muscular and articular pains, pam in the long bones partlcularl> of the legs 
backache Headaches are often quite marked usuall> occipital and are more 
marked at nlghk Loss of weight with some cachexia and general malaise and 
depression are noted 

The Eruption and the Secondary Manifestations. Only a few of the 
more marked manifestations will be mentioned and these trill be covered only 
in a general manner Textbooks of dermatology and syphilis present this subject 
more fully In this chapter the attempt has only been made to describe syphilis os 
the urologist comes in contact with it In the dispensary, hospital and private 
practice during the primary and early secondary stages 

As outlined In TITiIte and ^lartm the general features of a secondary syphilitic 
eruption are as follorra 

1 The lesions develop slowly are painless and do not itch 

2 They are rounded in form and grouping and tend lo scale 

3 They are of a copper or raw ham color 

4 They are symmetrical 

5 They are polymorphous, 

6 They are superficial 

7 They' vield to treatment. 

Lesions appear early on the extremlUes, back and chest The macular erup- 
tion is often overlooked The syphlllUc roseola can usually be seen only in good 
daylight Exposure of the body to a current of air near an open window brings 
out the rash more distinctly With a susplaous lesion of a few weeks duration 
and an adenopathy the paUent should be completely disrobed to examine care 
fully for the skm rash It is usually typical in appearance the round copper 
colored rash with superficial scaling when once seen stands out distinctly from 
other eroptlons. 

Eruptions on the scrotum and penis are quite common and present the typical 
round, symmetrical papules often moist, which may be the only lesions present 
They ore also typical m nppefi r a n e e. 
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The cond 3 lomata about the anus are moist papules, highly infectious and 
usuall) found in association with lesions on the scrotum 

Mucous patches on the lips, mucous membrane of the mouth and on the 
tongue and tonsils, give a characteristic appearance which help establish the 
diagnosis They appear as irregular markings, not elevated above the surrounding 
tissues and are somewhat grayish in color The tongue and tonsils show either 
patches or erosions 

Alopecia This is not alwaj^s present and the hair of the scalp alone, is 
usually aftected The hair comes out in irregular patches This in a brief summary, 
gives the chief characteristics of the earlj'^ secondary manifestations 

TREATIMENT 

Arsenic, in the form of the arsphenamines and bismuth, a heavy metal, are 
at present the mainstay of treatment Mercury, which had for 4 centuries been 
practically the only drug used in the treatment of sj'philis, has been relegated to 
a distinctly minor role within the past 15 years, and has been entirely dis- 
carded in most clinics Potassium Iodide is sbll occasionally used as adjuvant 
treatment in the later manifestations The following is an outline of treatment for 
early syphilis followed at Central Free Dispensary for the past 8 years under the 
direction of Dr A E Skolnik 


Five Courses 

The treatment is divided into five courses without any rest periods in between 
The duration of these five courses is approximately 26 months 

First Course As soon as a diagnosis is made the first course is begun— 
which consists of 

1 At intervals of 3 days, 0 3 Gm , 0 45 Gm , 0 6 Gm respectively of Neo- 
arsphenamine 

2 Then, at intervals of 5 days, 0 6 Gm of Neoarsphenamine 

3 Then, once a week, 0 45 Gm Neoarsphenamine plus Bismuth 

Eleven more Bismuth injections at weekty inters'^als until a total of 15 Bismuth 
injections are then given 

Second Course At the end of one week after the last Bismuth was given, 
the second course is begun This consists of 

1 At intervals of 3 days, 0 3 Gm , 0 45 Gm , 0 6 Gm , respectively of Neo- 
arsphenamine 

2 Then, at intervals of 5 days, 0 6 Gm of Neoarsphenamine 

3 Fifteen doses of Bismuth at intervals of one week 

The third course is now started in the same manner and the same amount 
of treatment is given as in course two 

At the end of the third course the patient is given four weeks of Mercury rubs 

At the expiration of the four weeks the patient returns for the fourth course 
assermann, ph 3 '^sical examination, and urinalysis are made 
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CoiXTBC four follows 

1 At intervals of 3 days OA Gm 0 45 Gm 0 6 Gm^ respectively of Neo- 
arsphenamine 

2 At intervals of S days 0 6 Gm of Neoarsphenamine 

3 Fifteen doses of Bismuth SaUcjlate plus 15 minims Potassium Iodide 

This ngntn 13 followed by four weeks of Mercury rubs 

Fifth Course The patient then returns for the fifth course of treatment 
which 15 Identical with the fourth. 


U S Public Health Service Treatment 
Following 13 an outline of treatment of early 5>'phills recommended by the 
co-operative clinical group of the U S Pubhc Health Service with a slight modi 
fication by J E Kemp The treatment consists of the use of Arsenic and Bismuth 
exclusively over a continuous period of 62 weeks 

Arsemc can be given m any form Neo-Salvarsan and Mapharsen we believe 
are the most desirable Bismuth can be given either as soluble or insoluble, the 
latter is preferred 

Either Arsemc or Bismuth alone ts used at certain periods Both of the 
drugs are given together weekly at intervals of S to 4 days dunng most of this 
period 
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CHANCROID 


This IS the third^ of the well-known venereal diseases It is purely a local 
infection with some extension to and involvement of the inguinal glands How- 
ever, It often masks the initial lesion of syphilis which may be associated It 
pioduccs no systemic manifestations, but m the severe ulcerative forms may 



Fir 214 — The photograph on the left shows an extensive chancroidal ulceration of the prepuce 
The photograph on the right shows a chancroidal ulceration of the dorsum of the glans penis and 
of the prepuce w hen latter is retracted 

cause considerable local destruction of tissue It has apparently existed since 
prehistoric times It is termed soft chancre in contradistinction to the hard chancre 
of syphilis An inflammatory bubo, often becoming suppurative, develops in 
over 30 per cent of the cases, so that it can be considered as part of tlie disease 
entity (Figs 212 and 214 ) 

Etiology Chancroids are usually associated with uncleanliness and filth, 
most of the cases being seen in dispensary patients The initial lesion of syphilis 
IS more common in private practice than is the soft chancre, whereas the oppo- 
site is the case in dispensary practice 

The Ducrey bacillus (Plate III) has been definitely proven to be the 

^The other two arc gonorrhea and svphilis 
son 
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etiologic factor It is di/Qcult to find in smears made from the lesion because 
of the large number of associated ordinary pus organisms present The Ducrey 
badllus is found onl> rarely in the suppurative bubo 

Oiancroid maj in rare cases, be due to infection from contaminated 
towels or other objects The lesions however, are practically always found 
on the genitalia and arc transmitted through sexual contact 

The Bucrey bacillus (Plate 111) is a streptobadllus, dumbbell shaped 
thick and rounded or squared at the edges. It groups in parallel chains and 
stains well with the ordinary d>'es 

An abrasion of the skin or mucous membrane Is usually necessary for a 
lesion to develop following contact Chancroids are contagious and autoinocula 
ble The latter is quite characteristic of the lesion A lesion may appear at the 
point of contact of the chancroid with the thigh or lesions may develop later 
on the glans after hnvang first appeared on the prepuce A second lesion may 
appear three or four daj’S after the first and a third develop later All need 
not appear at the same time whereas the hard chancre Is not autolnoculable, all 
lesions if there be more than one appearing at the same time. 

Pathology of Lesion. The ulcer is made up of a small round cell infiltrate 
which while not deep extends for some distance bejtind the borders of the 
lesion which is often imdermined. This extension be>*ond the superficial area 
of the lesion requires cauterization of an arei larger than the lesion in order 
to destroy the infection 

Location of the Lesion. Chancroid in the male is most common in the 
coronary sulcus especially in the little pocket on each side of the frenulum 
In the female it is usually seen about the vulva 

In the mole, chancroids ore also common on the inner surface of the 
prepuce and on the glans They commonly form a rosette at the junction of 
the mucosa and skin of prepuce Beginning often as a single ulcer they rapidly 
become multiple and may extend to the onus and thigh by autoinoculatlon 
The contagious nature of the lesion often changes the Indsed suppurative 
bubo Into a chancroidal ulceration of its edges. The dorsal sllt^ that occasionally 
must be done for the associated phimosis (Fig 215) often develops Into a chan- 
croidal (Fig 214) ulceration for the same reason. Never do a circumcision in 
the presence of a chancroid because the danger of developing a chancroidal 
circular ulceration of the edges of the woimd Is great (Fig 214) 

Incubation Period- The incubation period varies as a rule from three 
to seven days, often less than three days tardy later ttinn a week 

Onaot, The lesion develops rapidly first as a reddish blush, surrounding 
a pin-point abrasion. 

This soon spreads and changes Into an Inflamed areola, becoming a typical 
ulcer within forty-eight hours. 

The cuANCKomAL ulcer. The typical lesion Is a round ulcer with under 
mined or perpendicular edges (Fig 214) The ulcer appears punched out, Irrcgu 
lar is covered by a membrane and has some suppuration on its surface. It is 
usually painful sometimes very intensely so it bleeds readily and gives off 
abundant serum when squeezed 


See Chapter 48 
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The shape of the lesion depends upon anatomical peculiarities and the 
shape of the eroded surface The so-called "hair-cut” is usually merely a linear 
chancroid At the frenulum, the lesion is long and irregularly shaped, usually 
eroding through the frenulum and often destroying it Chancroids are rarely 
found at the meatus or intraurethrally 

Course of the Lesion The uncomplicated sore clears up within two 
or three weeks and often sooner, with appropriate treatment The lesion heals 
by cicatrization from the edges toward the center 

Types of lesions 

The Simple Chancroid This usually appears m the form of a number 
of superficial punched out small ulcers about the corona, which do ulcerate and 
are onlj'^ slight!}" painful This t}"pe of lesion responds readily to frequent 
bathing and mild local antiseptics Bubo does not develop 

The Inflammatory Chancroid The lesions at the preputial orifice are 
constantly irritated and infected and take a long time to clean up The lesions 
on the in=;ide of the prepuce and on the glans often produce much inflammatory 
reaction vith edema of the prepuce and the commonly associated phimosis 
These lesions together w"ith those of the glans do not, how^ever, cause any degree 
of ulceration Paraphimosis often results after retraction of the edematous 
prepuce 

The Ulcerative Chancroid This may occur on the glans, but is usually 
tound on the coronary sulcus and often at the frenulum It produces a deep 
punched out ulcer that is slow in healing, may produce some destruction of the 
glans or of the frenulum and usually leaves a deep scar 

Mixed Lesions This begins first as a chancroid and after three or four 
veeks when the chancre has incubated, it develops some induration and per- 
sists These lesions are difficult to diagnose and it is because of these lesions 
and the inability to be certain from clinical evidence that a certain lesion is 
merely a chancroid, that repeated dark fields and prolonged observation is 
necessary, to make the diagnosis 

Complications of chancroids 

Phimosis (Fig 215) The phimosis develops in inflamed chancroids of 
the prepuce within a few days The edema is so marked at times, that the glans 
can not be seen and the prepuce can be only slightly retracted There is consider- 
able pain, and a profuse discharge is often present that may appear to the patient, 
and sometimes the clinician, as coming from the urethra 

This edema does not respond to heat and bathing in man}" cases, and 
for the purpose of relieving the edema and the tension of the phimosis, and also 
to be able to treat the lesion, a dorsal sliU must be resorted to Paraphimosis 
will occur if the prepuce is retracted, or if it be short A not uncommon experience 
is to find that a paraphimosis follows the retraction of the phimotic prepuce, 
it being sometimes impossible to pull the prepuce fom^ard again In these cases, 
a dorsal shU is immediately indicated In the cases with phimosis, there is 
no interference with the urinar}" stream but this may occasionally occur with 
a paraphimosis The presence of the lesions can readily be diagnosed by pal- 


’See Chapter 4S 
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pation o\*er the phimotic prepuce Thej can be distinctly felt and outlined They 
are usually somewhat Indurated elevated and quite painful 

Phagedenic Chancroid, This may produce partial or complete destnic 
tion of the glands It is not un 
common m dispensary practice to 
see patients who have evidence of 
partial or almost complete destruc 
tion of the glans bodv of the penis 
from a previous chancroid. With 
these lesions there usually devTlops 
considerable scar formation produc 
ing a marked fibrosis at the meatus 
and stncture In the phagedenic 
lesions, gangrene may develop be 
cause of Interference with the dreu 
latlon and there may be more or less 
complete destruction of the penis 
The gangrene usually develops in 
weak and cachectic individuals and 
Is due to infection by other organ- Fro nS/— ChaoeroldU nhi mr>«H s<«ro(Ur> 

dunotilds »boirt tie preptrtfau orifice (WWte ind 

Lymphaugltia, InvolvTmeDt of 

the lymph vessels (Fig 54) such as the doraal lymph cord is rare even In the 
presence of a bubo Suppuration may occasionally develop In the dorsal lymph 
cord. 




Fra, 316— Ctancroidal bebo (White md Slartln.) 


Chancroidal Bubo This occurs so commonh that it can be con- 
sidered os a part of the clinical picture Inguinal adenitis develops in nearly 
30 per cent of the cases. It is practically always a periadeniUs because whether 
or not suppuration devxlops the entire mass or chain of glands is matted 
together and adherent to the surrounding tissue. In from 30 to SO per cent 
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of the lymphadenitis cases, the glands break down and suppurate The chain 
of glands immediately above or below Poupart’s ligament (Fig 216) may alone 
be involved In some cases, there develops a slight painful swelling with some 
redness and matting together of the mass to the skin This persists for a week 
or ten days and then gradually subsides without abscess formation Others are 
quite painful and result m a large swelling which is tender and, after a few 
days, shows evidence of fluctuation and abscess formation Others do not become 
very large or tender, but soften and suppurate early The bubo is usually bilateral 
but more marked, as a rule, on one side, the other side showing a slight adenitis, 
which does not break down The adenitis usually develops on the side into which 
the lesion of the penis drains Bilateral suppurative bubo, however, is quite 
common One side breaks down before the other When an abscess has devel- 
oped there is some relief of tension with lessening of pain The type of bubo 
which does not suppurate is also often bilateral Some cases of chancroidal 
bubo, even after being incised, persist as large hard infiltrated masses for 
many months before finally clearing up In other cases, these hard infiltrated 
glands persist and their operative removal may be necessary In some cases, 
complete lymphatic blockage may develop in these chronic infiltrated inguinal 
glands with marked swelling over the pubis associated with edema of the scrotum 
and penis which persists for months, most of these are probably undiagnosed 
cases of Lymphopathia venereum 

Diagnosis of Chancroid 

The soft chancre presents certain diagnostic features The incubation period 
IS two to five days, the lesions are multiple, they form ragged punched out 
lesions, the ulcers are undermined and covered with a grayish membrane The 
lesions are not indurated, they are usually painful There is an associated 
inflammatory bubo in a large percentage of cases This bubo often suppurates 
The lesions spread by contact inoculation, and do not all develop simultaneously 
The Frei test will differentiate it from Lymphopathia Venereum 

Herpes and simple ulcer of the penis may simulate a chancroid but can 
readily be distinguished Superficial ulcerations of a balanoposthitis do not 
give rise to much difficulty in differential diagnosis The most important differen- 
tiation to make, however, is between soft and hard chancre The clinical picture 
of both IS quite distinct, but one can never rule out a primary lesion without 
repeated dark fields and observation of the case over a period of four to eight 
weeks 


Prognosis 

The simple chancroidal ulcer clears up in a week or ten days without much 
care other than cleanliness The inflammatory and phagedenic lesion may persist 
five to SIX weeks and often many months 

Treatment 

Prophylaxis Thorough washing with soap and water after a suspicious 
exposure, will usually prevent a chancroid Soap and water are also very destruc- 
tive to the Spirochaeta palUda The external application of a 33 to SO per cent 
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cnlomel ointment immedialclj after exposure following the washing of the parts, 
IS an excellent proph> lactic against both hard and «oft chancre 

Cauterization ^^lth the recognition of the legion cauterization of the 
lesion and *ome of the tissues around It glra the most satisfacton results 
Cauterization Is of most \'alue when applied a few dn%s after the lesion 
appears but it is of \*alue c\-en in the prcM*ncc of a suppuralKc bulio Ruming 
the lesion will not dam up l>mphalic drainage to nn> extent, thereby possibly 
promoting the de\-clopment of a bubo The following procwlurc for cautcnzntion 
has pro\'en salisfactoiA application of (1) 95 per cent phenol followed bj (2) 
95 per cent alcohol on an applicator this folloned b\ (3) C P nitnc add A 
15 or 20 per cent copper sulphate olutlon is vcr\ salisfactorv but Is penetrat 
ing and causes pain for a considerable length of time All of the lesions should be 
cautenied at one sitting and this can be rcpealcil at inter\nls of one week 
until the legion has healed Cauterization should extend a Htlle bc\ond the margin 
of the lesion because the chancroid Is an undermining lesion In the Intonxil 
between cautenzations the patknt is instnictetl to keep the lesion clean b> 
bathing and soaking Application of a I per cent copper sulphate solution three 
to four times a da> helps to preN*ent the spread of the lesion 

After the lesion is under control an ointment consisting of iodoform and 
balsam of Peru In petrolatum, aids in hastening the dcaning up of the lesion 
and the healing Iodoform 6 balsam Peru 12 pclrolali q.5 od 100 applied 
two or three times dailj 

Incision. The phlmotic prepuce should be Incised b\ menns of n dorsal 
slit Do not attempt a arcumdsion until the chancroid is cnllrch henlc<l 
^^^^en the bubo fluctuates incision is indicated but not before this Ichthyol 
10 per cent is a good application for the inflammatory suppuralUe bubo Hot 
applications to relie\'e the fiain or to hasten formation of the abscess should 
be employed routinely Favorable reports have nppeareil concerning the use 
of tartar emetic intravenously In the treatment of chancroids. Although vre 
have seen some succeaful results in the main the results are not convindng 

GRAXULO'MA liVGUTNALE 

This Is a noninflammatory disease (Fig 217) Involving chiefly the inguinal 
region but also the prepuce penneum or vnilvTi the infection being limited to the 
skin. Although this disease has been known in the tropics for many years it has 
only been noted in this country dunng the last decade and in the northern 
states during the last few vears 

Etiology It 15 a disease which occurs almost exdusively in negroes It is 
rarely seen in white men. Males and females are both infrequently affected It Is 
more common m the South and the tropics than in the northern climates How 
ever within the last few years every clinician with a large dispensary practice 
in gynecology and urology has seen a relatively large number of these cases. 
Although there is still some dispute as to the etlologic factor the Donovan 
bodies which arc not always demonstrable are recognized generally as the 
cause The organism is a Gram negative non motile encapsulated bacillus The 
Wright Giemsa stain is the best for these organisms. The latter appear as small 
round pinkish bodies with a dark blue nucleus— the pinkish outline is due to its 
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cdpsule Uie organisms are found in the cytoplasm of large mononuclear cells 
They present characteiistic growths on ordinary culture media 

Pathology The lesion consists of proliferating granulation tissue which 
deslioys the skin, but involves the subcutaneous tissues very slightly The base 
of the lesion consists of dense hyaline connective tissue with a superficial cellular 
aic.i composed of many endothelial cells and a small number of leucocytes, to- 
gcthei with some lymphocytes The lesion extends somewhat farther than its 
supeificial margins would indicate 

Symptoms and Course The lesion starts as a small papule which begins 
to exude and then ruptures It produces a little pain and soon begins to extend 
This extension is interfered with very little by local treatment and within a 
variable period, usually three to foui months, has coveied a considerable area 

r 



Fir 217 — Gnmilonn inguimlc involving scrotum and adjacent portion of thigh 

The edges aie apparently healthy, elevated and covered by normal skin 
The lesions have iriegulai maigins and their surface produces some slight exu- 
dation Beginning in the inguinal region over Poupart’s ligament the lesion 
may extend upward for a short distance as far as the iliac spine but usually 
extends downward, following the fold of the thigh and involving the perineum 
almost to the anus As it progi esses, it tends to heal, in the areas first affected, so 
that one may see a linear scar with areas of granulations lower down The 
granuloma may persist for months and years after it has fully developed, may 
heal in spots but usually flares up at intervals Upon healing it leaves a linear 
scar extending along the groin and down the inner fold of the Uiigh This par- 
ticukir extension and appeal ance is diagnostic 

Affei having apparently healed with or without treatment, the granuloma 
maj^ recur over the scarred area Because of its location it causes considerable 
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inconvemnKe and some pain and difficulty in walking The lesion Is usually 
unilateral but is someUmes bilateral The lesions on the prepuce do not give 
the same picture or extend far Those on the scrotum and perineum do not pro- 
duce a bnear granulaUon but cover a larger area The labia in the female are 
often im-oU'ed 

Diagnoaiie When a typical granuloma inguinale has once been seen it 
is difScult to overlook others The chronic superficial granulation area m the 
negro extending the entire length of the groin and inner fold of thigh with 
elevated irregular rolled up edges is diagnostic The small lesions on the prepuce 
or on the coronary sulcus are often difficult to diagnose Lyraphopathia venereum 
chancroid and chronic genital ulcers are often difficult to differentiate Repeated 
dark field examinations and followup Wassermanns will differentiate There 
can be no doubt that some of the stubborn chancroids are really granulomas 
and that roanj of the chrome genital ulcerations not defimtely classified also 
ha\e the same etiologlc basis, A granuloma and chancroid may be associated 
In the same lesion 

Treatment. Antimony and potassium tartrate (tartar emetic) Intrave 
nously has prov'en of value m the treatment of these lesions UTiile acclaimed 
generallj as a speafic^ there are many cases of granuloma that do not respond 
to tartar emetic. Others respond bnlllantly A lesion that has persisted for 
many months will cease to be painful after the first injections and will dear up 
within a few weeks after additional Injections. Fiv'e cc. of 1 per cent tartar 
emetic is the standard dose Some patients present severe gastro-intestlnal symp- 
toms after the use of tartar emetic. 

jMercurochrome appbed locally daily is of value and has cleared up a few 
cases In which tartar emetic could not be given because the patients either 
reacted severely after the use of tartar emetic or the lesion did not respond to 
Its use. 


LYAIPHOPATHIA VENEREUAI 

Lymphopathia Venereum (Fig 218) Is a definite dmical entity of vene- 
real origin It IS a disease which attacks the lymph channels and nodes and 
although it had been consideTed a tropical disease in the past it u now fre 
quentiv recognized and seen in nearly all parts of this country It Is most 
common in the male preponderantly among the colored but also occurs In the 
while and in the latter Is usually the result of cohabiting with the colored 
This disease has been recognized gcnerall> only during the past decade JIany 
conditions diagnosed previousl> as phagedenic ulcers long standing chancroidal 
infections, idiopathic and climatic bubo and granuloma inguinale bavT been 
found to be L>Tnpbopathia venereum Chrome inguinal adenitis which fre 
quentU progresses to sinuses and suppuration has been described in the past 
under raanj names, Tbev; were cases of L>Tnpho-granu]oma inguinale 

The cauMtive agent ii unknown, but is evidentlj a filterable virus trans- 
mitted through coitus- The onset is characterized b> a small Initial lesion on the 
genitalia which Is transltoiy and heals rapidly The patient Is usuallj unaware 
of the initial lesion the first symptoms presenting themselves as a bubo In the 
male the adenopathy is usually localized to the inguinal region In the female 
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The eliologic factor in published cases is unnatural sexual relations and the 
moistening of the labia or penis with saliva The spirochaetae and bacilli, normally 
present in the mouth around the margin of the gum and teeth and which, upon 
becoming pathologic, are the etiologic factors for Noma and Vincent’s angina and 
lung abscess, are the same organisms found in the cases just described In some 
cases there is considerable destruction of tissue and intense febrile reaction Treat- 
ment with hydrogen peroxide, two per cent, clears up the condition rapidly, because 
the organisms are anaerobic 

Inguinal Adenitis The inguinal glands consist of two sets of glands, 
superficial and deep The superficial set of glands are fourteen to fifteen in number 
(Fig 61), divided into three groups, all in relation to the saphenous opening One 
group IS above, another external to and a third below the saphenous opening These 
he immediately beneath the skin and either above or below Poupart’s ligament 
The deep femoral glands, four or five in number, form an independent chain, 
extend along the femoral vein and are situated near the saphenous opening beneath 
the superficial glands The deeper glands are usually not affected except m chronic 
adenitis or in infections of the lower extremities Any infection below the level 
of the iliac spines, either in front or back, may be complicated by an inguinal 
adenitis Infection of the deep structures in the true pelvis will not result in an 
inguinal adenitis but will cause an adenitis of the deep iliac nodes Although the 
venereal diseases, chancroid, chancre and to a lesser degree, gonorrhea, are the 
most common causes, many other conditions may be the etiologic factors 

Fissure in ano, infected hemorrhoids, infections of the toes or lower extremi- 
ties, folliculitis of the skin of the penis and balanoposthitis, may be followed by 
inguinal adenitis In fact, as stated before, any superficial infection or irritation 
below the level of the iliac spines may be the primary focus Wounds, furunculosis, 
intertrigo, eczema and chafing may also be the causes 

Chronic Form 

There is a chronic form of inguinal adenitis or bubo due either to tuberculosis, 
metastases from malignant growths of the penis or scrotum, Hodgkin’s disease or 
elephantiasis The syphilitic bubo is classed among these although it can be classed 
under the acute Some chancroidal bubos become chronic The acute bubo merely 
presents a localized swelling of one or both sides with abscess formation The 
inflammatory virulent bubo, usually associated with chancroid, but often due to 
other causes, presents a marked periadenitis and inflammatory reaction, with 
pain, and later, suppuration 

The chancroidal bubo has been described The syphilitic bubo is usually 
bilateral, somewhat indurated, hard and painless 

It may be associated with a chancroidal infection or be secondarily infected 
A slight fluctuation may be noticeable, due to associated infection Incision of the 
syphilitic bubo shows a mass of granulation tissue which bleeds somewhat readily 
and which has a distinctive appearance that is almost diagnostic 

Inguinal adenitis, unilateral usually, and sometimes bilateral, is a frequent 
occurrence during the first ten days or two weeks of an acute gonorrhea It is 
merely a simple adenitis and does not suppurate It recedes in a few days after 
the application of heat The attention of the patient is attracted to it by the 
slight pain and tenderness in the groin 
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Siq)puniti\'e bubo is sometimes seen in chronic gonorrhea Tbe> arc due to 
secondary infecting organisms rather than to the gonococcus These cases are not 
rare in dispensary and dime practice 

The chronic bubo may be secondary to a neoplasm such as tumor of picnls 
Occasionally one may see tuberculosis of the inguinal glands with caseation and 
suppuration, Fllariasis as seen m the tropics will produce a «oft bogg} swelling 
of the inguinal glands that is often reducible and may be mistaken for hernia 

Hodgkins disease and s>phills ma> produce an inguinal adenitis in associ 
ation with a generalized adenopathj 

Inguinal adenitis seen among our troops during the \\ orld War was due to 
imtation and slight infection of the toes from ill fitting shoes the cause of the 
adenitis being often o\*crlooked 

Treatment. Many of the cases of inflammatorj bubo with periadenitis do 
not suppurate. Rest in bed and application of Ichthjol ointment often helps to 
prevent suppuration. 

Do NOT INCISE A BUDO UNTIL DCnNITi: FLUCTUATIOV HAS ATPEARCD InDSIOn 
and drainage os for any abscess, Is the mode of treatment for a suppurativ’e bubo 
Hot applications are excellent in hastening suppuration Injections of iodoform 
into a bubo has been tned but is not of much help Aspiration of the abscess and 
Injecting the Iodoform sometimes saves an incision Enucleation of the glands in 
chrome hyperplastic ademtls (adenectom>) is at times unavoidable This is a 
formidable procedure because of the relation of the glands to the saphenous and 
femoral veins, 

Tnehomonai Vaginalii Infestation in the Male^ Trichomonas taghialts 
infestation Is a frequent occurrence in women and from this source is transferred 
to the male during coitus. Infestation of the mole genitourinary tract may take 
place without symptoms or signs or a urethral discharge may be present within 
14 Vs kA \t>ng sUmdSng il is present in the prostate gland 

This has been frequently reported. It b often assoaated with urethntb due to 
staph>lococcu5 streptococcus or B Co// infection Symptoms are not marked and 
are chlefl> due to the assoaated bactenal Infection Irrigation and prostatIc 
massage are of some VTilue In treatment but must be carried out over a long 
period Heat applied to the perineum in the form of diathermj together with 
bladder irrigation with 1 3 000 acriflavin Is the best routine treatment. Treatment 
by diathermy is the method of choice 
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The male urethra, as the result of imperfect development, instead of ending 
in the middle of the glans penis, may end proximal to this point If the abnormal 
endmg is on the upper side of the penis, the condition is termed epispadias, 
whereas if on the lower side, the malformation is termed hypospadias The latter 
IS, by far, more frequently observed, the distal orifice of the urethra being found 
at an}’- point between the perineum and glans penis These anomalies can both be 
corrected by plastic operations which will be described later Injuries of the 
urethra occur most often in front of or between the layers of the triangular liga- 
ment, 1 e , close to the bulbomembranous portion of the urethra After a blow 
or fall on the perineal region, the possibility of a rupture of the urethra must 
be constantly kept in nund, because of the danger of extravasation of urine, 
which if It takes place in front of the triangular ligament will be found to infil- 
trate the subcutaneous tissues of the perineum, scrotum and anterior abdominal 
wall If the extravasation of urine occurs belund the triangular ligament, the 
urine escapes into the cellular tissue around the bladder A similar condition oc- 
curs as a complication of stricture of the urethra either following trauma or, more 
commonly gonorrhea, as shown in Figure 48 Instead of an extravasation of urine 
following urethral mjur}'-, the chief clinical sign may be bleeding from the ex- 
ternal meatus or an enormous hemorrhage into the soft tissues of the scrotum 
or perineum or both Although malignant tumors of the urethra are comparatively 
rare, the opposite is true of those of the penis, the most commonly observed tumor 
being a carcinoma of the squamous celled t}q3e at or near the glans perns, so 
that amputation is possible unless extensive involvement of the regional l}Tiiph 
nodes has already taken place 

The term prostatic hypertrophy is a imsnomer The normal prostate although 
frequently infected as a cornplication of gonorrhea, does not undergo a h}'per- 
trophy to give rise to the enlarged prostate which is the most common cause of 
obstruction of the bladder neck after the age of fifty The so-termed hyper- 
trophied prostate has its origin in a different set of glands from those which form 
the prostate in the embr 3 ’o These later glandular acini are displaced peripherally 
by the glands from which the prostatic adenoma of middle age arises so that the 
compressed tissue which forms the “false” capsule of the prostatic adenoma really 
represents the normal organ of early life In some cases, estimated at twenty per 
cent, the glandular proliferation takes place in an at}’pical manner to form an 
adenocarcinoma 

The role of the seminal vesicles as a reserxmir for the semen has been referred 
to in the chapter on anatomy, but the importance of these structiues in explaining 
the frequency of recurrence of gonorrheal infection is just beginmng to be appre- 
ciated The seminal duct on each side of the body which begins as the ejaculatory 
duct at the xerumontanum and ends in the epididymis is a continuous structure, 
so that any tjqie of mfection whether nontuberculous or tuberculous can be easily 
transmitted in a centrifugal or centnpetal direction 

The human testis hke the epididymis is a ver}'- complex structure Although 
infection of the testis is relatively infrequent, tumors are common iMany of these 
are of embr}mnal origin and the prognosis and results of irradiation treatment can 
be judged b} the amount of Prolan A in the urine 

Sterility and disturbance of sex in the male are subjects with which the 
student must be familiar, because they constitute such a large proportion of the 
complaints of patients who seek the advice of the urologist 
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PENIS AND URETimA 


ASOUALIZI or UAUOIUAnoN* 
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ANOUAllZS or TUZ TOIUCE 
Axrt ifii.TT* or Tnt tntmiRA 
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oofoica: 

DTOtnunaN 
»£NION TDUOtS 
CATCTfOUA 
i.UtCO\IA 

DISEASE* or TTTE UEETHtA 


ANOMALIES \ND ArALrORMATIOVS 
AKOiTAUES OF Tnr PcMS 

AnomaUea of the penis are rdativelj rare Extensive anomalies arc usuall> 
associated with those of the other genito-urlnary organs and are incompatible with 
life Allnor variations from the normal variations in sire and incurvations arc 
frequently seen The penis may be absent In some cases it may be adherent to 
the scrotum and twisted or there may 
be a cleft penis 

Double Penli This condition Is 
extremely rare (Fig 220 ) Tbo^ 
cases reported have usually been as 
«odated with a double bladder and 
other gross anomalies of the genito- 
uruiary organs The aiiomal> may be 
considered as analogous to double 
vagina and double uterus which rep- 
resent some forms of arrest of phjlo- 
genetic development 

Absence of Penis. Absence of 
the penis as the result of surgical re 
moval trauma, gangrene or ulcera 
tlon Is not a rarity Only a few cases 
of congenital absence have been re 
ported and these have been associated 
with otherwise normal external geni 
talia, the scrotum being developed and the testicles in the scrotal sac 

Concealed Penis and Apparent Absence In the cases of concealed penis 
a rudimentary pienis is usually found hidden beneath the overhanging pubic fat 
The penis may he buried under the skin of the abdomen thigh or scrotum and 
without Its normal Integument In stout individuals, and particularly those who 
have a large scrotal hernia or large hydrocele the penis may be covered to such 
a marked degree by the mass that coitus is dlfBcuIt or Impossible 

Toriion of the penle is often associated with an epispadias or hypospadias 
but may be present without urethral deformity, the perns being entirely twisted 
upon Itself 



Fro 220— Double peni*. Thh patioat wu 
sbowD It the October 1926 njeetlng of the 
Ccrrain TJrolofdcal Sodety by the hcid of the 
Droloickil Depirtment of the UnlvmJty of Con 
ftiDtloople to whom we irt Indebted for per 
minion to reproduce thb rare inomiJy her* 
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Megalopenis is often found in congenital imbeales and also in precocious 
puberty In dvrarfs, the perns ma} reach a size larger than that of a normal man 

Micropenis Arrested growth of the penis is quite common, there being, 
howe\er a uide range in \ariation from the normal 

Adherent Penis The penis ma} be adherent to the scrotal sac In some 
men, the median raphe of the scrotum often continues almost to the prepuce, 
making it appear that the penis is much smaller than its actual size and often 
interferes with coitus 

Cleft Penis A few cases ha\e been reported with a dorsal sulcus and a 
ventral slit for the urethra The upper one probably represents the remnant of the 
separate seminal duct found in lower \ertebrates 

Incurvations of the penis, interfering with coitus and requiring surgical 
interv ention ha\ e been reported IMinor degrees of incur\ ation are not uncommon 

ANOMALIES OF THE PREPUCE 

The prepuce ma}”^ be absent or incompleteh' deA eloped In ht’pospadias it 
consists of an upper flap onh^, the lower half being absent The opposite condition 
IS found m epispadias with a prepuce of only the lower half 

Congenital Phimosis The extreme degrees of phimosis in which the pre- 
putial onhce is almost pin-pomt in size, and through which the meatus can scarce!} 
be seen, aie not rare Some go along for man} years without an} attempt at relief 
In urinating the prepuce usually balloons out first and then a narrow stream 
appears These cases are usual!} assoaated with adhesions, although one is often 
surprised during circumcision not to find adhesions present Variations from the 
extreme condition are seen and there are man} persons who ha\ e ne\ er been able 
to retract the prepuce o\ er the glans 

Preputial cysts and c}sts of the raphe are due to persistence of some minute 
enibr}onic rests of the lower urinar} tract and are common particularly so at 
the prepuce 

Anomalies of the Urethra 

Congenital Stenosis of the Meatus This is not uncommon, but operatue 
interference is rarely necessar} to enlarge the orifice by meatotomy (Chap 4S) 
unless it interferes with urination passage of an instrument or is needed in the 
treatment of a chronic urethritis 

Double Urethra 

iNCffiENCE Only 38 cases have been reported according to De Berne- 
Lagarde (\rch IMal des Rems, 1932, 7, 39) including one of his own 

Varieties Cbauvin (Jour d’Urol 1927 23, 289) grouped the reported cases 
as follows 

(a) Complete reduplication, i e the proximal end opens into the bladder (A 
of Fig 221) 

(b) A canal l}ing below the true urethra which ends blindh^ at its proximal 
le nearest bladder, extremity (B of Fig 221) 

(c) The accessor} canal lies aboAe the true urethra but ends blindly as m 
the preceding Upe (C of Fig 221) 

(d) The accessor} urethra ends in the true urethra (D of Fig 221) 

(e) The accessory urethra opens at the penoscrotal junction (E of Fig 221) 
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De Beme-Lagarde and R. Me>-er onlj consider the cases as being termed 
doable urethra m which the accessory canal bes above the true urethra. 

CLtKicAj. ASPECTS In the tS 7 >e in which the accessory canal does not com 
municate with the urethra (C of Fig 221), the patient is unaware of the emstence 
of this anomaly, unless a gonorrheal infection occurs. Such a case mas reported by 
Legueu in 1931 If the accessory canal opens into the bladder proslraal to the 
sphincter unne passes through both urethrae. If the proslmal opening is distal 
to the internal sphincter incontuience is the chief symptom Such cases were 
reported by Lebrun, Rona and Jlactenue 



Fvl trpa of double urethrae (Tmkra Irom irttcki of Eh E dauvfn In Tour 

dTJrolosIe 23 289 [April] 1937) 

A. Complelt rednplkitkin of the urethra 
B BBnd cndhn lecotid c«nal bekiw ooim) turthn 
C Stme ibove urethra 
D BIfurcitk« at distal end 

E The atcoud urethra opens at penoscrotal junctloa. 

The DtAONosis can be made bj radiography following Intfoducllon of opaque 
ureteral catheters Into the true and accessorj urethrae respectively or by urethrog 
rapby (Chap 71 

TatATiiENT Usually no operaUve Interference Is required If so a blind 
ending accessory canal can be excised or Its lumen obliterated by application of 
an electrode and the high frequewy current The ideal method is to exdsc the 
canal throughout Its length 

Congenlt*! Urethral Stricture. A stenosis of the external meatus of con 
genital origm has been referred to previously Occasionally a stricture also of 
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Balanic epispadias, although the simplest form, is the most uncommon The 
glans and the body of the penis appear flattened or spread out, but othenvise 
normal In some cases, the glans is completely divided and there may be a blind 
opening on the upper surface of the glans 

In penile epispadias, the urethral opening on the dorsum of the penis is usualli 
just in front of the symphj^sis The penis is ver}'- short and there is often an 
absence or rudimentary development of the prostate The penis is curved upward 
wuth a wide groove on the upper surface which can often be seen only when the 
penis IS bent downward 

Complete epispadias without exstiophy of the bladder, is rare We ha\e 
seen one case These patients are incontinent, are constantly wetting themselves, 
and the constant dribbling makes life miserable for them In exstrophy, the lower 
abdominal w all is lacking and there is a separation of the pubic bones 

Hypospadias This anomaly is the opposite of epispadias, the urethral 
opening being on the inferior surface of the penis (Fig 237), wLereas in epi 
spadias it is on the dorsum of the penis In this deformity the urethra terminates 
in an opening in its longer wall, instead of the meatus m the glans penis It is a 
\er\ common anomaly The balanic Uq^e is often of a mild degree, and in many 
cases can be considered nothin the range of normal Three tj^Des or degrees of 
hypospadias ire recognized, the balanic, the penile and perineal hy^iospadias 
iFig 224 ) 

In its most common form, hj^ospadias consists of an open groove, where 
the meatal portion of the urethra is normally present, together with an absence 
of the frenulum The glans is shorter and imperforate and at the point of the 
normal meatus there is usually a blind depression (C of Fig 224) which may 
be above and separate from the lower groove or may be at the top of the 
groove This blind meatus is usually infected during the course of gonorrhea 
and often proves hard to treat 

The hypospadiac orifice is usually'’ contracted, it being difficult as a rule, 
to pass the larger size instruments The patient with a hypospadias is more 
difficult to treat when he develops gonorrhea, and the infection persists longer 
because of the narrow meatus and poor drainage The vast majority of cases 
of balanic hypospadias present no symoptoms and the only discomfort occurs 
ivith urination when the penis must be bent upward to direct the stream properly 
Some of the individuals ’viuth the more marked types of balanic hypospadias may 
be relatively sterile because the semen may'^ not be ejaculated into the vagina at 
all or only at the vestibule 

In penile hypospadias, the orifice of the urethra is usually at the peno- 
scrotal angle (D of Fig 224) or it may be in the deeper portion of the anterior 
urethra This type is more common than the perineal hypospadias which is the 
east frequent of all Both the penile and perineal hy'pospadias are, however, 
uncommon In the penile hypospadias there is a downward curvature of the 
penis and usually adhesions of the penis to the scrotum There may be a com- 
p ete cleft of the scrotum The portion of the urethra between the hy'pospadic ori- 
fice and the normal meatus is absent m hypospadias (Figs 223 and 224) 

In perineal hypospadias, the scrotum is bifid, the penis rudimentary and 
the urethral orifice 3 or 4 cm m front of the sectum The folds of the scrotum 
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apptar like labia The patient must sil down In order to urinate This pcnneal 
t>-pe of hjporpadias prc«ent3 the familiar appearance of pseudohermaphroditism 

Hjpospadins does not occur behind the tnangular llRamcnt and hence the 
compressor urethrae muscle is net'er insaiUcd so that even in perineal hjpo- 
spadias the patient does not hat'c urinary Incontinence 

INJURIES OF THE PENIS AND URETHRA 

In the majorits of all ses-ere injuries of the penis the urethra is insoUed 
to some extent In some cases there mat be exlensKe injury to the penis without 
a njplure of the urethra 

Injuries or the Pfms 

Injury of the penis is an Infrequent occurrence The penis ma> be wounded 
bj design bj the Insane m the form of self mutilation or injur} ma> be inflicted 
b> another indKndual Alost of these injuries are superficial 

Complete diMsion of the penis has been reported 

One of us sa-a a complete avulsion of the glans pents as the result of 
suction with a VTicuum cleaner Illeeiling was profuse and after the glans had 
been removed a functionating organ still remalnctl with the corpora cavernosa 
Intact the urethral meatus being at the fossa navicularls 

Denudation of the skin of the penis partial or complete has been reported 
This 15 vimetimes seen m severe Injuries to the perineum in which the penis 
IS also injured 

Contusions of the Penis Subcutaneous hemorrhage following superficial 
injury ma> be quite extensive The discoloration sometimes «ecn after circum 
dsion in which there has been some subcutaneous hemorrhage ma\ be exten 
sive There ma> be a secondarj Infection cither superficial or deep In the corpora 
cavernosa os an end result Application of cold and pressure over the penis b> 
the hand or a bandage wfll limit the subcutaneous bleeding and usuallj control 
It Occasionallj gangrene and a slough may develop where the hemorrhage has 
been very severe 

Incited Woundt. If superficial thej heal rapidly without doing much 
damage- In Internal urethrotomy the corpus spongiosum and 'sometimes the 
corpora cavernosa, ore cut, followed by a seax resulting In v’arymg degrees of 
incurvation of the penis This usually clears up after a number of months but 
in some cases it Is permanent- 

Punctured wovmds of the corpora cavernosa produced b> InBUrating anes- 
thesia deep into the corpora cavernosa may in some cases be followed by con 
siderable hemorrhage and later secondary infection 

Fracture of the Perut. This has been reported- The perns in the erect 
state may be fractured by a sudden attempt at depressing it The attempt to 
break a chordee (rarely practiced now) by a blow or letUng a window fall 
down on the organ has caused the rupture of the corpora cavernosa and urethra 
with extensive hemorrhage 

Dislocation of the Peni*. As the result of violent injury the entire penis 
may separate from the integument and become displaced Into the scrotum groin 
perineum or under the abdomen- 
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Gunshot Wounds Extensive injuries to the scrotum and perineum have 
been seen as the result of laceration from high explosive and shrapnel The penis 
may be completely severed or the maceration of tissue so extensive as to require 
amputation One of us removed a round fragment of shrapnel that had become 
lodged in the corpora cavernosa In another case a bullet was removed that had 
become lodged in one corpus cavernosum The urethra was not involved in either 
case, and there was no difficulty in urination In the patient who had a shrapnel 
removed from the corpora cavernosa the fibrosis and scarring had made erection 


impossible 

Constriction o£ the Penis The 
introduction of the penis into a ring 
(Fig 225) with resultant constriction 
has often been reported Edema devel- 
ops rapidl}'' and the constricting band 
can only be removed with difficulty 
Gangrene of the penis and urethra with 

Fig 224 


4 B 



Fig 225 



(After Papin ) 


Fig 224 — ^Ivlost common tjpes of hipospadias 
A Normal urethra and meatus 
B Orifice of hiiiospadias is at base of glans penis 
C Same as B but there is also a blind depression corresponding to normal location of eUernal 
meatus 

D The hjpospadiac openmg is at penoscrotal junction 

Fig 225 — Incipient gangrene of penis distal to area where a constricting band had been placed 
by patient 


a permanent unnaiy'^ fistula, may be an end result Tight bandaging of the penis 
in attempting to prevent hemorrhage or a tight bandage following circumcision, 
may produce considerable edema from constriction The placing of a tight rubber 
band, string or bandage over a dressing covering the penis, so that this dressing 
may remain undisturbed, should be guarded against, for considerable edema of 
the penis may result 


Injuries of the Urethra 

Wounds o£ the Urethra. Tearing of the urethral mucosa as the result 
of rough instrumentation, produces considerable hemorrhage and may result later 
in a scar, with a sequel of traumatic stricture Free bleeding at the meatus is 
controlled best by compressing the penis tightly for a few minutes by means 
of a bandage over its entire length, or by compression of the penis with the palm 
of one hand 

False Passages The urethra may be perforated (Fig 194) during efforts 


1 ijas AIvD UHETHRA 


ZS8 


to pass a stricture by force a hematoma will form and -within a few hours acute 
urmar> retenUon and a beginning urinary extravasaUon in the perineum follow 
We have seen a few cases that terrmnated fatally 

Foreign bodies and calculi that become Impacted may traumatize the 
urethra to a coasiderable extent. 

Bullet -wounds may involve the urethra. One of our paUents was shot 
m the buttocks the bullet emerging into the prostatIc urethra. 

Rupture of the Urethra. This is the mast common urethral injury It 
may be due to various forms of external force and can involve any part of the 
canal The force is usuallj apphed over the penneum and in the vast majority 
of cases mvolves the bulbous urethra The membranous porbon of the urethra 
traverses the very tough triangular ligament (Fig 48) which is torn only with 
dif&culty hence the posterior urethra is seldom Involved in traumatic rupture 
The pendulous urethra is frequentlj injured but complete tears are rare 




Flo. 226— Kuenatt to ibow (kft mustruUon) how uwtiii* am be tom ta (rteture of pclva 
by estcBikio of bccniion of tano tloru U> th« ri^bt Ohistntiou, b ihowa bow * frafmKot of 
booe can tAr uretbrt (Pipln.) 

Direct Violence. The most common forms of direct force or violence 
which cause rupture of the urethra are (a) a fall sstnde a beam (b) being 
impaled on a fence or hard object or (c) a kick over the perineum 

Tm; JTixriuLous os penoj: uaETHUA can as a rule only be Injured when 
the perns is erect The attempt to break a cbordec and the so-called fracture” 
of the perns sometimes occurring as the result of violent attempts at coitus are 
the usual causes of extensive injury to the corpora cavernosa and may be asso- 
aated in these cases of injury of the pendulous or penile urethra. 

Thi t>oSTEaiou usETHUA IS, as a rule only injured m aaaodallon with exten 
slve injunes or fractures (Figs. 226 and 227) of the pelvis and occasionally from 
direct injury to the penneum In these cases, the membranous urethra alone is 
as a rule tom and accompanying it there may be some Injury of the triangular 
ligament The prostatic urethra Is seldom tom, ej«pt in verv extensive injuries 
Tire TNjmiv TO the bui.pou8 urethra may be of varjnng degrees of seventy 
In the mndcr forms the urethra Is not completely tom through and a subcu- 
taneous hematoma develops In the moderately severe forms the urethral tear 
results In the formation of a large periurethral hematoma and Incipient urinary 
Infiltration In the most severe forms of urethral injury there is extensive Injury 
to the corpus spongiosum and the subcutaneous bleeding involves the scrotum 
penis and groins The force being exerted by a blunt object, as a rule, does not 
cause anv laceration of the skin. The roof of the urethra usually escapes injury 
The mechanism of rupture of the bulbous urethra varies with the direction of 
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the blow If the injury is from the side, the pubic bones may separate at the 
s)miphysis and cut the urethra almost completely across When the force acts 
from below, as is most common, the urethra is torn by the sharp edge of the 
pubes The most common cause of rupture of the urethra is fracture (Figs 226 
and 227) of the pelvis as the result of an automobile accident In every large 
fracture ward one or two patients with fracture of the pelvis and rupture of the 
urethra can usually always be found It is also common to see the aftermath 
of this injury in the urologic wards, consisting of a persistent perineal urinary 
fistula, and impassable or tight stricture 



Fig 227 — Cystogram four years after rupture of urethra due to fracture of pelvis Note di^ 
J^Sht pubic bone at symphysis and to right of same The cystogram shows the 
bladder to be irregular in outline and dilated due to lack of bony support 

Symptoms The principal symptoms of rupture of the urethra are tume- 
faction, inability to urinate or difficulty in urination, urinary retention, pam 
and bleeding Secondary infection may develop later, but the most serious com- 
plication IS urinary extravasation 

In iNjunrcs to the pendulous ltrethra, the symptoms are usually mild 
There is slight hemorrhage and the patient has some pain The difficulty m uri- 
nation IS readily relieved with the retention catheter Infection and urinary 
extravasation may occur, but they can usually be controlled 

In rupture of the pendulous urethra, the symptoms, although occasion- 
ally mild, are usually quite severe There is intense pain immediately after the 
injurj'^, becoming more and more severe as the result of the tumefaction resulting 
from the hemorrhage Each urination is painful and increases with successive 
urinations The beginning urinarj'^ infiltration, and later, the secondary infection 
aggravate the sjmptoms 
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Heuorkhaoe at the ueaths is usually quite marked at first consisting only 
of liquid blood, later of clots. It may be so estensive as to cause acute retenUon 
The hematoma m the permeum de^ops, if the injury Is severe and is accom 
pamed by urinary eitravasatlon. 

The DrmcuLTT in uaiKAnoN appears at once The patient expenences a 
great deal of pain and is only able to pass a few drops of unne and fresh blood 
Acute retention results from the edema of the posterior urethra. Wlthm a few 
hours the patient is unable to urinate and there is a rapidly spreading tumefaction 
and discoloration (Fig 228) from the 
hematoma^ 

Ubinaby kctravasation does not de 
velop early following injury to the nor 
mal urethra in contrast with the extrav 
asation that rapidly follows the false 
passage of a sound and tear of the ure- 
thra in an old gonorrheal stricture In 
complete tear of the normal urethra the 
bladder ^hlncter remains Intact, spasm 
follows, and there Is usually very little 
escape of urine until the bladder be- 
comes over distended and thus unnary 
extravasation as a rule does not follow 
Immediately but begins about 24 hours 
after the mjury The early extravasation 
and discoloration following an injury is 
practically always due to hemonha^ 

If the injury is in the membranous 
or prostaoc urethra there may be an 
absence of bleeding from the external 
meatus. The urinary extravasation will 
be deep-seated In contrast to that which 
takes place In a urethral injury m front of the tnangular ligament Urinary 
extravasation in Injuries of the urethra behind the triangular ligament extends 
into the perivesical tissues and between the prostate and rectum 

Diagnosli The degree of injur> can only be judged by the symptoms. 
In many coses, it is difficult to detemme the extent and seventy The history 
of direct trauma to the penneum taken m conjuction with the symptoms are 
the chief factors m enabling a diagnosis to be made The use of a catheter is 
contraindicated except Immediately before operation or when it has been deter 
rained that the slow development of the perineal tumefaction indicates a slight 
injury Cathetenzatlon is a dangerous procedure because of the additional trauma 
and risk of infection tMien the Injury is exteD3!\-e catheterization is of no avail 
Rupture of the bladder may be present as an assoaated injury and should be 
differentiated. Rupture of the bladder can be diagnosed by intravenous urography 
The resulting cystognim wfU show evndence of e-xtravasation of the opaque medium 
in the perivesical tissues 

Prognoilt. The mortaUty from orethral mjunej is slight except in cases 



Fnj. 22a — Bntuitom of pmH, *aotiim, 
perimJ aod tnol rtefom foQowhie tnu 
mttie ropture of iht bulbous portion of tht 
uretbn 
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of extensive injury and in those which have not been treated until diffuse 
urinary extravasation has taken place A traumatic stricture is nearly always the 
sequel of a rupture of the pendulous or bulbous urethra The chronic extravasation 
(Fig 229) and multiple fistula formation resembles similar sequels of nontrau- 
matic stricture (see Chapter 8) 

Treatment In cases in which the symptoms are mild and there is no 
evidence of urinary extravasation, rest in bed, plenty of fluids and internal anti- 
septics suffice 



Fig 229 — ^Two views from case of chronic extravasation of urine Note enormous edema 
of penis and scrotum in the antcnor view and the multiple fistulous openings as seen in view 
from behind 


With early hematuria, beginning urinary extravasation and severe symptoms, 
immediate external urethrotomy is indicated In extensive destruction of the 
urethra, an attempt should be made, if possible, to unite the divided ends of 
the urethra at the same sitting, i e at the same time of the urethrotomy The cut 
ends of the anterior urethra will retract so that union of the ends may be diffi- 
cult, later In many cases, the injury to the bones of the pelvis and the soft 
parts IS extensive, and external urethrotomy is either very difficult or practically 
impossible The patient is often in shock on these cases, and it is, therefore, far 
better to do a suprapubic cystotomy for diversion of the stream, and repair the 
urethra later In some cases a combined cystotomy and external urethrotomy can 
be done at the same sitting , the retrograde passing of the sound or catheter making 
possible the repair of the divided urethra 

FISTULAE, FOREIGN BODIES AND CALCULI OF THE URETHRA 

Urethral Fistulae Urethrorectal fistula may follow spontaneous evacua- 
tion of a prostatic abscess into the rectum 

The rectum may be accidentally entered in exposing the prostate when doing 
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a perineal prostatectom> RTen this occurs, the rectal injury should be repaired 
the perineum closed and a suprapubic cystotomy done If the operation is con 
tinned and the prostate remorod perineally at the same sitting a urethro-rectal 
or vesico-rectal fistula always results even though the rectal tear has been 
repaired 

Fistula of the pendulous or scrotal urethra Is usually secondary to a gonor 
rheal periurethral abscess and e\entually clears up with dilatation of the urethral 
infillrauon External urethrotomy of the anterior urethra in either its scrotal 
or pendulous urethra will very often result in a permanent fistula 

Urethral fistula secondary to a periurethral abscess at the frenulum— 
paraphrenitis— usually presents itself by the escape of a few drops of unne dunng 
uriaatioEL Injection of a dye through the external opening will cause it to appear 
at the meatus and Is diagnostic. These fistulae are often difficult of repair however 
careful disseebon and removal of the tract is usually successful Fulguration or 
cauterization with chemicals may obliterate the fistula 

Congenital Urethrorectal Flitula- This usually occurs In association with 
Imperforate anus, less often with congenital stricture of the rectum Twenty -one 
of the twenty four cases observed by Campbell had been operated upon a few 
hours after birth for imperforate anus The symptoms are the passage of urine 
per rectum or feces with the urine The diagnosis is made by urethroscopy and 
confirtned by urethrography The best treatment is evasion of the fistulous tract 
In a case reported by Young (Jour A. M A. 1936 107 1448) m addition to 
a recto-urethral fistula in a boy 17 yean of age there was also a hypospadias 
(Fig 224) By means of a senes of plastic operabons it was possible to close the 
openings In the rectum and uretb^ respectively and bring the rectum out 
t^ugh the sphincter In a newly made anal orifice thus establishing nonrml 
unnatlon and defecation 

Foreign Bodiea. These are either objects introduced through the meatus 
for the purposes of sexual eiritation or have remained in the urethra following 
Instrumentation Pencils hairpins, wires and other objects which have been 
Inserted for the pmposc of masturbation have been removed from the rmethra 
and bladder 

A filiform attached to a follow up sound (Fig 79) may break off and remain 
m the urethra A filiform left in place along which the patient can urinate can 
slip back into the urethra if not well bed to the glans. In the use of rubber 
ewers for dilators the rubber has become torn and a portion of the rubber 
remained in the urethra Cotton applicators may become detached from the 
appbeator fn urethroscopic treatment but are as a rule readily washed out with 
urination A spicule of bone may enter the urethra from the outside following 
fracture of the pelvis 

Calculi These are usually ureteral calculi (Fig 230) which have become 
lodged In the urethra on their way out The most common point of obstruction 
is the meatus, so that the calculi can cither be seen or readily reroov-ed by 
manipulation or meatotomy If the calculus becomes lodged in the posterior 
urethra and causes obstruction, it is best to push U back into the bladder with 
0 sound. The patient will usually force it through the urethra on the next attempt 
at passing the stone 
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DISEASES 

Diseases of the Penis 

The outer layers of the skin only, may be involved in certain cutaneous 
affections such as scabies and herpes Inflammatory processes such as lymphan 
gitis, abscess and gangrene may also affect this organ Benign papillomata 
(venereal warts) are common and malignant growths are occasionally seen 


CUTANEOUS SCABIES 


Scabies The lesions have a predilection for the penis The minute multiple 
elevations with burrows in the center, found very commonly on the glans, are 
characteristic They itch considerably and are associated with similar lesions 


Fig 230 



between the fingers and on the wrists 
Lesions of the penis due to scabies are 
common and can readily be differ- 
entiated from herpes or secondary 
syphilis Pyodermia following scabies 
may leave permanent scars on the 
penis 

Herpes Herpetic lesions of the 
penis (Fig 213) are frequently seen 


Fig 231 



Fig 230 Necropsy specimen showing a number of calculi in the posterior urethra 
Fig 231 — Balanitis (White and Martin ) 


and often require differentiation from chancroid and balanoposthitis They are 
usually found on the glans, but often also on the skin of the prepuce The vesicles 
are superficial, there is no history of exposure and no particular incubation period 
There is some pain and itching and within a few days the lesions disappear with- 
out leaving a mark The vesicles are in groups and there is no punched out 
ulceration Recurrences are common and since they occur on a sensitive irritable 
glans, will usually be prevented by circumcision 
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Eciema is usuallj associated nith a chronic balanoposthitis It is usually 
present with chrome adhesions of the prepuce It may also occur at the base of 
the penis 

Secondary syphilides are common on the penis and are usually associated 
with lesions on the scrotum and condylomata lata about the anus 

Hair Follicle Infections Folliculitis is by no means uncommon and the 
patient is usualh very much disturbed o^tf this An abscess, usualK minute 
de\’elops within a few days 

It can be Indsed Occasionally adenopathy develops secondarily These 
infections develop os a rule on the shaft of the penis on either Side or very 
commonly at the base Very often there is a multiple infection together with some 
folliculitis around the pubis Erysipelas may attack the penis Tuberculosis of 
the penis is rare 

Papillomata. Venereal warts verruca or condylomata accumlnata A1 
though these should be classified under tumors because they are benign papD 
lomata they are so common that It is best to mention them here Although 
commonly tenned v'enereal warts they are not v'enereal in ongin and most com 
monly occur without a gonorrhea Thev are nearly always multiple appearing 
very commonly behind the corona and sometimes in the form of a rosette here 
They also develop on the inner surface of the prepuce and on the glans Another 
favorite location is at the margin of the meatus and when found here there are 
often some papillomata within the urethra 

They are sometimes v-ery large and may present a typical cauliflower appear 
ance Some are flat others small soft and pedunculated Some are vascular 
particularly those on the glans penis and bleed readily when cut They are due 
to imtation and Inflammation the most common ctiologic factor being a tight 
or long prepuce the surface of which is activ'ely secreting or has a mild degree of 
balanopostiutls UncleaoUness and the accumulation of smegma are also etiologic 
factors At the meatus they not infrequently dev'elop at the edge of a mealotomy 
Incision 

\Mien very large they may become infected and even ulcerate or suppurate 
Rarely they may become mahgnant They apparently multiply by implantation 
in many case* and may occasionally be implanted on a circumcision wound 

TaiiATiiENT or papillomata Those that are pedunculated can be remov'eil 
by ercision. Others can be cauleriredL The application of glacial acetic aad is 
almost a specific the warts rapidly dimimshing after a few treatments Howevrr 
following their apparent disappearance recurrences are the rule Circumcision 
will clear up the vTist majonty and Is definitely Indicated because It eliminates 
the source of irritation The large papillomata must be removed surgicallv and 
•ometimes cauterized 


INFLAMMATION 

Balinoposthitii. This 15 an Inflammation of the muco<m covering the glan^ 
penU and that on the Inner surface of the prepuce and is termed balanoposthitis 
Balanitis (Fig 231)— inflammation of the surface of the glans alone may occur 
but if prolonged the muco«a of the prepuce also becomes involved 

A redundant and tight prepuce is the prcdiqxKing cause In nearly all cases 
\ certain habitus or diathesis seems to predispose Stout rheumatic or gouty 
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individuals are most commonly affected The glans is continually moist and 
irritable in many men and these are always predisposed 

With a long prepuce and the constant irritation from excessive secretion of 
the mucosa and glans, it is very common in routine examination to find many men 
who have considerable hyperemia and redness of the mucosa of the glans and with 
It usually some slight redness at the meatus with a slight watery discharge In 
those who permit smegma to accumulate, this is a predisposing factor 

Some degree of balanitis is associated with all inflammatory conditions of 
the glans and is not uncommon as the result of the irritation from gonorrheal 
urethral discharge The average case presents a rather typical picture The mucosa 



Fig 232 ^Lateral and dorsal views of a paraphimosis (Kaufmann ) 

Fig 233 How to reduce a paraphimosis The glans is grasped on each side by the thumbs 
and index fingers Pressure is steadily made bv the thumbs in a backward direction so as to reduce 
e edema of the glans until it slips into the edematous prepuce which is gradually pulled over the 
g ans If unsuccessful after repeated efforts, a dorsal slit must be done immediately (WTiite and 


of the glans at first becomes reddened and there is a feeling of burning or itchinj 
of the glans The epithelium then is desquamated, the entire glans becoming 
moist and with it, some purulent secretion accumulates at the corona Th( 
irregular patches of denudation with no ulceration distributed over the entin 
g ans and prepuce, are diagnostic They are entirely superficial and although then 
may be considerable infection and foul smegma associated, an adenitis is a rar( 
sequel The chronic balanitis associated with long standing adhesions may product 
a marked thickening of the mucosa of the glans with a granular thickening of thf 
inner surface of the prepuce 

Differentiation from an inflamed herpes is sometimes difficult, but careful 
o servation will enable one to differentiate a balanitis from chancroids easily 
reatment consists of keeping the parts clean by retracting the prepuce and wash- 
ing 0 all the accumulated secretions We have been informed that retraction of 
t e prepuce daily is an injunction among Chinese soldiers in order to prevent 
a a anoposthitis Frequent bathing in warm water and keeping the parts clean, 
ni c ear up most of the cases of balanitis within a few days Application of 
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twenty to tlnrtj per cent calomel ointment or a white pnxipltate ointment helps 
clean np the lesions BalanlUa often recurs and to prevent this drcumcision is 
necessary 

Phimotl* and Paraphimosis. Phimosis is a condition in which as result of 
congenital narrowing of the preputial orifice or as result of chronic or acute in 
Qaramatiott of the prepuce, the latter cannot be retracted over the glans Para 
phimosis (Fig 232) is a condition in which as the result of edema, the previously 
retracted prepuce cannot be pulled forward over the glans. 

Congenital phimosis has been described As a rule the orifice of the prepuce 
becomes larger before puberty in these cases and the prepuce can then be retracted 
Frequent attempts to retract the prepuce over a few jears will enlarge the orifice 
sufficiently WTien the prepuce is long and redundant or m cases of congenital 
phimosis of long standing drcumcision is definitely indicated 

Inflammatory phimosis is commonly assoaated with chancroids or gonor 
rhea- (Fig 21S ) Very often the rosette" of chancroids at the preputial orifice 
produces acatnaation and a phimosis results. Although gonorrhea often is compli 
cated by considerable edema of the prepuce phimosis Is uncommon Chronic 
balanoposthitis may produce considerable narrowing of the preputial onfice 

acute inflammatory phimosis usually subsides with frequent hot appBca 
tions That assodated with chancroid often requires a dorsal slit. The attempt to 
retract the prepuce In phimosis, often results In paraphimosis A dorsal sbt of the 
paraphimosis Is usually immediately indicated The tight prepuce of a chronic 
phimosia or one that can be retracted but gives nse to recurrent attacks of balanitis 
herpes and venereal warts is also a definite indication for circumcision 

In the inflammatory type of paraphimosis the chnical picture is typical With 
the prepuce retracted the e^ma is most marked (Fig 232) on the ventral surface 
at the frenulum. The glans Is red, somewhat swollen and congested The coronarv 
sulcus appears deeper as the result of the swelling The mucous membrane of the 
prepuce next to the sulcus, Is edematous and prominent and behind this swollen 
fold of mucosa is found a deep furrow on the dorsum that Is often ulcerated 
The latter is the preputial margin and the point of constnctlon, and beyond this, 
there is a roll of edematous akin and subcutaneous tissue 

While in most cases, the paraphtmosb docs not produce enough constnctlon 
to obstruct the urethra or interfere with the drculatJon gangrene may sometimes 
occur as the result of the constnction Many gradually subside with hot appllca 
Uons and cleaning up of the lesions Others can be transformed into a phimosis by 
pushing the glans back and pulling the prepuce forward (Fig 233) With the 
thumb and forefinger of each hand back of the phunoUc prepuce and each thumb 
pressing down on the glans, the latter am be reduced and the prepuce slipped 
forward in a large percentage of the cases. However a long standing paraphimosis 
can as a rule not be reduced 

Dorjal slit Is indicated when any difficulty is met with in rettacUon. It U very 
readily done and i» less painful than the repeated attempts at reduction of the 
paraphimosis. 


L\ irpHANOms 

InTOh-ement of the dorsal lymph cord is usuallj noted with any set ere 
Inflammatorj involvement of the glans or prepuce. Wth Inliammatoo phimosis 
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and paraphimosis this is often marked The dorsal Ij-mph cord can be distinctly 
felt extending up to the sNTiiph} sis and there is usually some degree of assoaated 
inguinal adenitis It is sometimes difficult to difierentiate from a phlebitis of the 
dorsal \ein Such a phlebitis howexer cannot be felt continuously up to the 
sxTuphxsis Occasionally a localized abscess of the dorsal hmiph cord occurs but 
this max dexelop xxith a phlebitis also The Ixmiphangitis subsides xnth the dis- 
appearance of the etiological factor 

Cellulitis of the Penis Braxxmy edema of almost the entire shaft of the 
penis IS often found associated xvith an ulceratix e chancre In hx-peracute gonor- 
rhea there max be an edema of the shaft of the penis also Chancroids and 
balanoposthitis and sometimes periurethral infection may produce an associated 
cellulitis of the penis Erxsipelas of the penis is rare 

Cax’ernitis and Spongeitis The corpora caxemosa are sometimes inxolxed 
in sex ere gonorrheal urethritis The bulb of the corpus spongiosum is also some- 
time'' aitected Infection ot the corpora caxemosa may folloxv internal urethrotomx 
md niix -ometimes result from the iniection of anesthetics deep into the corpora 
c ixeroo^i during circumcision The caxermtis can often be felt as a arcumscribed 
rinc bird infiltration in subacute gonorrheal urethritis WTien sex ere there is 
i-on't mt pn ipimi and edema of the glans A localized abscess may dexelop xvhich 
mu^t bo opened freelx to prex ent possible sepsis 

EDEMA. 

Chronic Edema The edema of the penis in nephritis is classic and the 
penis and scrotum are a common location (Fig 229) for edema from this cause 
The entire organ is sxvollen, the prepuce markedly so The edema of the scrotum 
and assoaated findings make the diagnosis Chronic edema of the perns is occa- 
sionalh due to a chronic bilateral inguinal adenitis in xvhich there is a block to 
the Ixanphatic circulation This is often quite marked and persists in spite of all 
treatment The edema becomes braxxmy and must often be dissected out from 
under the skin of the penis up to the pubis Resection of the edematous tissue max 
in some cases produce gangrene 

The braxvnx edema of Ixmiphatic obstruction may inxolx'e onlx* the prepuce 
and the perns beyond it, for one-third of its length This persists for a long time 
and must often be dissected out in doing a arcumasion The edema of elephantiasis 
IS associated xxath edema of the scrotum xvhich xviU be described later 

GANGRENE 

This IS usually the result of inflammation but max* be independent of local 
infection We bax^e seen gangrene of the scrotum and penis as the result of 
thrombosis xvithin the pelxis Gangrenous balanitis has been described Gangrene 
max also result from constricting rings (Fig 225) or bands placed about the 
penis and max' also folloxx extrax asation into Buck’s fasaa (Fig 204) 

INDURATION (Induratio perns plastica) 

The corpora cax ernosa onlx , are inx olx ed in this condition hlinor degrees of 
fibrosis xvith fibrous plaques in the corpora cax ernosa are bx no means uncommon 
Thex occur in elderlx people and are of no significance The induratio penis 
plastica usuallx described has an insidious and sloxv onset beginning at one point 
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along the shaft and forming a drctunscribed mass with sharply defined margins 
It Interferes with erection and usually causes impotence The induration may be 
limited to one region or may InTOlve the entire penis 

The eUology of this condiUon is not quite dear It may be often rheumatic 
or gouty m origm, being associated with a Dupuytren contracture of the palmar 
fascia 

In some cases, the fibrosis progresses deposits of calcium m plaques occur 
and even cartilage formation has been reported The induration never becomes 
malignant nor does it ulcerate The induration as a rule does not develop before 
the fourth or fifth decade By some it has been considered as inflammatory in 
nature 

Treatment offers very little the condition not being amenable to drugs or 
to direct treatment by diathermy or i my 

BENIGN TOUOBS 

Benicn growths such as angioma and lipoma have been deacnbed but 
are rare 

Cysts are not uncommon on the prepuce, are rarely found elsewhere and are 
not l^e The> can be enucleated 
without difficulty 

Homfl consisting of homy growths 
on the glans penis which are hard and 
which may undergo mabgnant de- 
generation, have been deacnbed 

Vancoaittes of the penis are not 
rare and ma> sometimes be quite 
marked 

CARCINOMA 

Incidence, Age etc. Pack and 
LeFevrc found cancer of the p>eQl3 in 
1 25 per cent of all malignant tumors 
in males admitted to the hlemonal 
Hospital (New York) The average 
age of 120 cases reported by Dean 
(Jour Urol 1935 33 252) was 50 
years Of 108 patients eight were under 30 years of age while forty were under 50 
at the time of the first sjinptom 

Race occupation pre^^ou5 constitutional diseases except S}phni5 do not 
appear to ha\*e an> predisposing Inffuence Syphilis was either admitted or pro\ ed 
(usually both) in 34 per cent of 70 patients in Dean s senes of 120 

Chronic irritation of the glans or mucosa of the prepuce (such as Is found 
in cases of phimosis, or when adhesions attach the prepuce to the glans or when 
the penis Is concealed) bear a direct etiological relation to the development of 
penile cancer Operali\*t treatment to free the glans was necessary in 45 or 37 
per cent of 120 paiients (Dean) Papillomata of long standing ma> be another 
source of epithelioma due to malignant changes Paget s disease of the skin of the 
penis maj also be followed bt carcinomatous changes 
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Pathology. Two types of squamous-celled carcinoma are found, the flat and 
the papillary In 116 cases, reported by Dean, the flat was found in 57 per cent 
and the papillary m 43 per cent The flat type infiltrates and excavates deeply, 
whereas the papillary grows toward the surface and forms a cauliflower-like 
growth Buck’s fascia (Fig 56) acts as a barrier to the extension of a cancer of 
the penis, penetration of the corpora cavernosa occurring earlier than that of the 
corpus spongiosum We have seen one patient with a squamous-celled carcinoma 
of the shaft of the penis 

Extension usually takes place by way of the lymphatics (Fig 54), less often 
through the cavernous tissue The lymphatics of the skin and urethra dram into 
the superficial and deep inguinal nodes, which m turn communicate with those 
over Scarpa’s triangle and with the nodes along the course of the external iliac 
and hypogastric arteries Those of the cavernous bodies dram directly into the 
lumbar nodes The pelvic nodes may be invaded without involvement of the 
inguinal nodes 

Symptoms and Diagnosis The flat type usually first appears as a small, 
superficial round ulcer, but extension into the depth and on the surface takes place 
rapidly A few cases begin as leukoplakia patches which have become malignant 
In the other, papillary type of carcinoma, the incipient lesion is a wart, which 
constantly'’ recurs m spite of treatment, on the glans or inner surface of the prepuce 
The warts soon increase in number and coalesce to form a cauliflower-like mass 
As ihe result of infection, there may be a fetid discharge, occasionally blood- 
tinged The patient’s first symptom depends upon the degree of phimosis, because 
m many of these patients, the prepuce has seldom or never been retracted 

The differential diagnosis from syphilis, benign papillomatosis, leuko- 
plakia, should always be made by biopsy, because much valuable time is lost m 
waiting for the results of antisyphilitic treatment or in fulguration of warts Every 
precancerous lesion such as a leukoplakia, wart or keratosis should be removed 
and causes of irritation such as an adherent or tight prepuce relieved by circum- 
cision Palpation of the lymph nodes cannot always be depended upon Enlarged 
nodes may be nonmalignant Regional adenopathy was only present in 76 per cent 
of 112 patients (Dean) and, of these, only one half had metastases 

Practically all of the tumors are of Grade I or II (Broders) Bowing found 
that 60 per cent of 195 were of Grade II 

Treatment The ideal method of prophylaxis would be to circumcise every 
baby, yet occasionally (Wolbarst) a cancer of the penis is found in a circumcised 
individual Removal of precancerous lesions has already been referred to 
As to the choice of treatment, cases may be divided into three groups 
Group 1 Those with small superficial primary tumors Good results m the 
treatment of early lesions less than 2 cm in diameter with Radon enclosed m 
gold tubes are reported by Dean, Bowing, Desaive and Pfahler Others like 
Leighton (West Jour Surg 1934, 42, 226) state that early amputation (Chap 
48) combined with regional lymph node removal have given the best results m 
early cases 

Group 2 Larger primary tumors When the cancer is larger than 2 cm 
in diameter or has invaded the deeper tissues, amputation 1 5 proximal to any 
visible or palpable evidence, should be carried out Partial amputation suffices in 
most cases It is rarely necessary to do a radical amputation As stated under 
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Groop 1, many large experience (Leighton, Desaive, Young Colby and 
Smith) believe that the regional lymph nodes should be removed at the same 
sitting Dean (loc, dL) does not believe that this additional operation Is indicated 
because, first, local recurrence was never observed following amputation U cm 
proximal to the primary growth, second 60 per cent of the patients had no 

metastases and third the radical operation has a mortality of 20 per cent. If neces- 
sary, groin metastases can be operated later 

Pfahler and Widmann employ electrocoagulation of the primary tumor in this 
second group instead of ampuUtion, and follow it with irradiation of the inguinal 
regions Dean is of the opimon that external radiation from the radium pack or 
200 kilovolt Roentgen ray unit is of little value in the treatment of metastases 
The 700 kilovolt imit or more powerful source of radiation with the divided 
dose may pro e to be useful 


SAfiCOKlA 

Incidence and Typea Joelson (Surp Gym and Ob 1924 38 ISO) reported 
a personal observation and was able to find reports of 35 cases in the literature 
Since publication of Joelsons arucle we ba\e found eleven additional cases 
making a total of 47 observauons of this relatively rare form of malignant tumor 
of the penK Of these 47 cases, 12 were endothelioma 10 were melanosarcoma 
5 were spindle cell sarcoma 4 were fibrosarcoma, 4 mixed cell sarcoma and one 
each of fibrocellular round celled and myosarcomalous type In the others the 
type was not mentioned In the cases reported since 1924 it Is of interest to note 
that the endotheliomas presented at the onset as firm nodules at the base of the 
perns (Balog Yamamota) having their origin in the corpus caveraosum or as a 
Dodnle on the glans (DobrtanlecU) in the endotheliomas In one melanosarcoma 
case (Colby) a nodular pigmented ulcerating mass was present on the glans. In 
another melanosarcoma case (Campbell and Fein) there was a mass at the peno- 
scrotal junction. In the fibro and myosarcoma cases (Levi Kreibig) the primary 
lesion was a nodule on the skin or glans This was also true of the spmdle-cell 
cases (Aleller Albm Schmidt) and in the round cell type (Mark) The tendency 
to nodule formation with late ulccratjon except in the melanosarcoma type seems 
to be the only diagnostic characteristic from cancer of the perns hence early biopsy 
appears to be indicated to exclude a cavernitis from on endothelioma and nodules 
on the skin or glans from sarcoma 

The treatment is the same as for enreinoma In spite of amputation death 
from early pulmonary metastases occurred early In some of the reported cases, 

DrstAfiES or the Urethka 

Infections of the Paraurethral Glands at the Moatut, The opening of 
the ducts on each side on the lips of the meatus are occasionally seen (Fig 53 ) 
These glands are merely prolongaUons of lattre s glands and often become infected 
in gonorrhea The Infection persists, is stubborn and often recurs, Cautenxation 
with silver nitrate and fulguraUon is indicated and usually dears up the Infection 

Caruncle of the Urethra in the Female ThU will be discussed in 
Chapter 45 “Urology in the Female 

Papillomata of the Urethra. These are similar to the venereal warts seen 
externally and are usually the result of irritation from chronic inflammation 
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mined If there is any question as to the induration being benign or malignant, 
a biopsy should be done, preferably by incision over the induration 

Lazarus (Jour Urol 1934, 31, 823) in reporting a case, emphasizes the 
necessity of suspecting the presence of a carcinoma in any urethral stricture of 
long standing, which fails to yield to the usual methods of dilatation and is accom- 
panied by a hemorrhagic urethral discharge One should also look with suspicion 
upon a pen-urethral abscess complicating a stricture in the membranous urethra 
which does not improve with treatment 

Treatment If the tumor is located in the penile portion an amputation well 
beyond the induration, followed by removal of the inguinal lymph nodes, is 
advisable For those in the posterior urethra, resection may be feasible in some 
cases, preceded by suprapubic prostatectomy If urethrectomy is impossible, 
irradiation is the only method to be employed 

SARCOMA OF THE MALE URETHRA 

This IS rare as compared to carcinoma of the urethra Bailey (Jour Urol 
1934, 32, 103) added a personal observation to eight cases previously published 
Sarcoma of the urethra must be differentiated from sarcoma of the corpus 
cavernosum In the latter, the enlargement of the penis takes place earlier and is 
usually S 5 Tnmetncal Urinary obstruction and pain is complained of later than in 
sarcoma of the urethra 


HERMAPHRODISM2 

True Hermaphrodism In the classical sense, a hermaphrodite is an indi- 
vidual who has the gonads (see Chapter 1) and external genitalia of both sexes 
This condition is termed True Hermaphrodism It is very rare, so that Young- 
was only able to find twenty cases which could be accepted as true hermaphrodism, 
1 e verified microscopically The bisexual conditions were discovered during 
herniotomy in seven cases , during laparotomy in six and at necropsy in seven All 
but four patients had passed the age of puberty and twelve were twenty years of 
age or over before the condition was discovered The twenty cases of true 
hermaphrodism in the literature may be grouped as follows 

Group A Ovary on one side, ovotestis on the other , five cases 

Group B Testis on one side, ovotestis on the other , four cases 

Group C Ovotestis on one side, character of gonad on other side undeter- 
mined , three cases 

Group D Ovotestis on each side, six cases 

Group E Testis in scrotum on one side , ovary in pelvis on the other side , 
three cases 

False Hermaphrodism A pseudohermaphrodite is a person in whom the 
gonads of only one sex are present, but the abnormalities of the external genitalia 
are such that doubt exists as to the true sex In many of these cases the secondary 

■ We are indebted to Dr Hugh H Young for permission to utibze the matenal on this subject 
which appears m his recent (1937) classical treatise on Genital Anomalies, etc published by 
Williams and Wilkins Co 
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Bex cbaracteratjcs are so altered that tire chanicter ot the individual is that of the 
opposite sex. In such persons the sex has often been ivrongl} interpreted at birth 
and they have been brought up as boys when realij girls and vice versa. In many 
r^sx, abdominal section must be earned out before it is possible to determine the 
true sex. \oaiig has adopted the following nomendalure which appears to be the 
simplest. If the gonads are testes the patient Is called a male pseudohermaphrodile 
If the gonads are ovaries, a female pseudohermaphrodile Cases in which, for one 
reason or another no positire diagnosis can be made as to the exact SiCX oi the 
individual are termed Hermaphrodites sex undetermined ’ 



Ps'udohermaphrodite*. One needs only to ate the following pro- 

grah-e abnonnalltles of the genitalia as observed by 'ioung to appreciate 'ke 
dlversitj of combinatioru found clinically 

(seeS:p‘?:':r,tS*wt:‘“" 

^ With hypospadias and vagina 3 With hypospadias, 
s mi, f fnbe 4 mth vagina, uterus tubes and pelvic testes 

With uterus, tubes, two pelvic testes and a vagina opening into the urethra 



300 


iV'IALE GENITALIA 


and 6 With the last named abnormality and three testes, one in scrotum, one in 
ingmnal canal and a third in the pelvis 

Female Pseudohermaphrodites Young observed four cases, all of which 
presented the following conditions 

1 Greatly enlarged adrenals with hypertrophy of the androgenic or prenatal 
zone of the cortex 

2 H}^oplastic or infantile ovaries with multiple cysts, probably resulting 
from the repressive influence of the adrenal hyperplasia 

3 An enlarged clitoris, a persistent urogenital sinus into which the vagina 
opened and surrounding the vaginal orifice, a hymen 
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ANOMALIES 

Complete or Partial Ageneile. Complete absence la rare and usually 
accompanies some other serious faulty development of the urogenital tract such aa 
bladder exstrophy (see Chap J4), hypospadias (Fig 224) ngenesjs of both testes 
bilateral cryptorchidism (see Chap 21) Partial absence 1 e., of one lobe Is even 
rarer than of both lobes. Unflatera! lack of development or hypoplasia of one 
lobe la a bttle more freiquent, and ts found in cases of congenita] solitary kidney' 
on the agenesis side accompanied by a almllar lack of devdopment of the tesUs or 
epididymis or of both. None of these three anomalies of the prostate are of much 
dmical fnterest because they do not give nse to any symptoms 

Congenital Cysts These are of more clinical Interest and are of two 
varieties (a) those which are found In the prostate Itself and (b) those which 
develop between the prostate and rectum i.e retroprostatlc. According to Eng 
Usch s the first named may cause retention of unne at birth. They cither rupture 
spontaneoualy aa the result of the eflort to uriuate or are opened during the 
passage of a catheter The retroprostatlc type of cysts is the result of faulty 
development of the mtUlenan or woIffian ducts and may cause partial or complete 
unnary retention Most of these cysts are cysta of the utncle In sudi cases, 
operative Interference by the perineal route may be necessary Trans-urcthral 
approach either by sound or resectoscope is most satisfactory for removing cysts 
of the utricle. 


injuries of the PROSTATE 

Owing to its locaPon far within the penneum injuries of the prostate are 
rare They rarely occur after blows or falls upon the perineum Gunshot and 
penetrating Injuries by swords, bayonets pitchfork etc. are also rare We removed 
a bullet that bad lodged in the prostate. Laceration of the prostate by a bone 
fragment In fractures of the pelvis (Fig 226) Is occasionally encountered. Perhaps 
the most common mode o! injury is due to attempts to pass metal cathetera or 
sounds, or during the use of Iithotrltes. Forcible attempts to empty the bladder in 
cases ol obstruction at the bladder neck (Fig 251) may result In a false passage 
(Fig 244) whkh tunnels the prost ate Thla moat commonly occurs when a metal 

^ CliApter 32 ~ ^ 

Qaoted iry von Friicb Die Kmnkbdteo der ProiUt*, 19ia 
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catheter or sound is used Marked bleeding may ensue and the patient is worse 
off than before The rigid metal instrument cannot accommodate itself to the 
tortuous prostatic urethra 

Symptoms of Injury of the Prostate 

1 Hemorrhage This may appear as an escape of blood from the external 
urethral meatus, independently of micturition or accompany the latter act In 
penetrating injuries, there may be constant bleeding from the wound of entrance 
in the perineum or anterior wall of the rectum There may be but little visible 
bleeding in cases in which the periprostatic venous plexus (Fig 43) is extensively 
torn, the blood escaping into the pre- and perivesical spaces (Fig 51), le, sub- 
peritoneally Bleeding from an injury of the prostate may be so severe as to 
threaten life We have seen arterial bleeding from the prostate following trans- 
urethral resection which had almost exsanguinated the patient in 3 hours 

2 Periurethral and Perivesical Urinary Extravasation If there is an 
accompanying rupture of the urethra or of the vesical neck, the urine escapes 
into the tissues around the prostate, giving rise to the same symptoms and 
sequelae, as have been described under injuries of the urethra This is not a rare 
complication of trans-urethral resection, and is often fatal Air may also escape 
into the tissues If recognized within a few hours prompt exposure and drainage 
IS indicated 

Treatment of Prostatic Injuries Every effort must be made to control 
the hemorrhage if this is severe The perineal mode of approach is preferable to 
any other If the bleeding is not very severe, the first indication is to employ an 
inlying catheter which will usually control it (Fig 106 ) When catheterization 
is difficult or impossible cystotomy may be necessary to relieve the urinary 
retention that may follow In cases of penetrating injury either by way of the 
perineum or anterior wall of the rectum, complete exposure of the entire tract 
taken by the missile should be made as soon as possible to forestall the develop- 
ment of infection 


PROSTATIC CALCULI 

They may be single or multiple and vary considerably in size (Fig 236 ) 
These consist in the individual case of a number of yellowish-brown calculi vary- 
ing in size from a millet seed to that of a pea Most of the stones are very small, 
some are almost black in color, and are usually found lying between the prostate 
and its capsule They frequently accompany prostatic hypertrophy, and are 
usually discovered only when prostatectomy is done When very small and not 
numerous they present no radiographic evidence, and are of no clinical significance 
Calcified corpora am 3 dacea are a frequent post-mortem finding, and are also of no 
clinical significance I^Tien the calcuh are numerous infection of the prostate with 
some localized abscess formation is also present A far less common form of 
prostatic calculus is the large stone that has developed in the cavity of a prostatic 
abscess 

Secondary Calcuh These form primarily in the kidney, bladder or urethra 
and then wander into the prostatic urethra where they often attain larger dimen- 
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5lonj than thej had or.ginallj Occaslonalb a atone de%eIop3 in the cavity of the 
nroautectomj tcound It uauallj forms itself into the ttpical dumbbell stone, 
vnlh the largest portion Iving m the bed of the prostatfe ca«t) its neck occupying 
the bladder neck and the smaller portion of the dumb-bell in the prostntic urethra 
This IS not a rare occurrence and requires open sur^ep. Some bladder calculi 
found in old men with enlarged prostates arc pnman!> prostatic calculi The> are 
v-clbwlsh-brown in color faceted cubmdal in shape about the size of a large 
pea and m3> be 10 to 20 in number, Ijdng at the base of the bladder, often o\-er 
lapped bj the prostate 


Symptoms etc-, of Prostatic Calculi 

There arc no pathognomonic ^Tnptoms due to the presence of the calculi 
beouse the> are either oxershadowed b> those of chronic infection later) or 



Tig. 236— MolUplt oniU prwliUc aVull ton tlie Wv) itio nxrmoroui oklniM ton iht riphO 
« tlack Iwe proiUtk akultu 


of a bladder neck obstruction if the calculus Impinges upon the urethral lumen 
Spontaneous es-acuation of the calculi through the prostatic ducts into the urethra 
ma> also occur If infection of on advanced degree is present penneal or recto- 
\'esicad fislulae (Fig 196) ma) develop ns the result of extension to the peri 
prostatfe tissues- The diagnosis is based upon (a) the findings on rectal palpation, 
(b) radiograph), (c) exploration of the urethra of fistulous tracts. On rectal 
examination the prostate is felt to be enlarged, nodular and very hard sunulating 
very ckwel) the “stone Jite hardness etc. t>pical of the findings in a case of 
carcinoma of the prostate (to be discussed later in this chapter) as well as a 
similar form of stone like InduraUon, etc. occasionallv observed in cerlEin 
of chronic prostatitis to which the term “woody phlegmon has been applied by 
Thevenot because of their resemblance to similar lesions on the back of the neck 
as described b> Reclus. If one Is fortunate enough to obtain the crepitation 
due to rubbing on each other of sev'cral calculi or can feel the outline of a 
calculus through a vet) thm prostatic capsule rectal palpaUon may yield much 
information Radiograph) should be employed routinely in all doubtful It 
win soon disclose the presence of the t)pical calculous shadows 
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Treatment of prostatic calculi 

Operative intervention is indicated when they give rise to urethral obstruc- 
tion, s>anptoins of recurrent prostatic infection or fistula formation The method 
of choice is the perineal route At times, the calculus may be so large as to neces- 
sitate a suprapubic incision, as a primary or secondary procedure Judd, Parker 
and Morse (Surg Clin N A , 5, 655, 1925) recommend prostatectomy in order 
to prevent recurrent formation of calculi in the badly infected prostate We have 
removed over 1000 small stones from one patient 

INFECTIONS OF THE PROSTATE 

In the chapters on Gonorrhea, both acute and chronic prostatic infection due 
to the gonococcus, have been fully discussed Attention was called to the fact that 
prostatovesiculitis is a very common complication and accounted for many of the 
difficulties in the cure of gonorrhea In the discussion on Seminal Vesiculitis much 
of the subject of Infections of the Prostate is also covered In this chapter we 
will only take up prostatitis of nongonorrheal origin This includes 

(a) Infections due to the ordinary pyogenic bacteria 

(b) Tuberculosis of the prostate 

(c) Syphilis of the prostate 

(d) Prostatitis of ordinary pyogenic bacterial origin 

There are Three Modes or Routes of Infection 

1 Extension from the prostatic urethra (most frequent of the three) 
Bacteria normally present in the anterior urethra may become pathogenic and 
extend posteriorly Irregular sexual habits, such as coitus interruptus, is a common 
cause for development of a chronic prostatitis Also extension downward from a 
chronic pyelonephritis may invade the prostatic urethra and set up a prostatitis 

2 Hematogenous infection, i e , metastatic from other foci in the body or 
during the course of certain systemic infections such as mumps, influenza, typhoid, 
etc This is a common source and accounts for 30 to 40 per cent of the cases 
Foci m the teeth, tonsils and sinuses are the most common etiologic factors 

3 Lymphogenous infection (by extension from adjacent structures, espe- 
cially the rectum) This is rare 

In the first of these, the gonococcus is, of course, the primary cause in about 
ninety per cent of all cases, but in the later stages the ordinary pyogenic organisms 
(staphylococci, streptococci and the specific organisms of the acute infectious 
diseases enumerated above) are found In the third group, the colon bacillus is the 
chief etiological factor Clinically, one encounters prostatitis of ordinary pyogenic 
bacterial origin in two forms, the acute and chronic and we will consider them m 
this order 


Acute Prostatitis 

From the standpoint of pathologic changes, one distinguishes as in gonor- 
rheal prostatitis, the following 

(a) A catarrhal or glandular form m which there is very marked round celled 
infiltration of the glandular epithelium, accompanied by its proliferation and 
desquamation (b) A follicular form characterized by retention of pus and 
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dequamated epithdium m the individual aam (c) The parenchymatous form m 
which the inflammatory infiltration extends Into the fibromuscnlar stroma of the 
prostate and maj terminate in a number of Uny abscesses or a larger one (Fig 
186) occupying the entire lobe 

Symptoms o£ Acute Prostatitia 

These are quite similar to those of the same condition, when it is of gonor 
rheal ongm (see Chap 11) c.g^ a ledlng of foUiiEss in the perineum and tectum 
accompanied by burning and pain on annatlon, urgency (sec Qiap 10) and even 
tenesmus Rise of ternperature or dulls, may or may not be outstanding features. 
In some cases they are absent, while in others the picture is that of a generalised 
sepsis whose symptoms completely overshadow those of the local condition In 
acute pTostatovesicuUtis of hematogenous origin, the onset is usually sudden 
without a history of urethral discharge 

UitmArv DETENTION may occur as a rompbcation of acute prostatitis no 
matter whether it is of urethral or ^temic origin On rectal palpation, the 
prostate is found to be much enlarged tense and %ciy tender At times, fiuctuatiou 
or at least softer areas can be plainly felt 

Treatment 

Absolute rest in bed heat applied to the penneum hot sitz baths and Umlta 
tion of the quantity of fluid intake, are essential The pain on urination and 
tenesmus are so severe at times, as to require relatively large doses of opiates, 
\Vc prefer suppoatones contairung gram each of exiran of opium and bella 
donna The urine should be alkalinUed by giving citrate of potassium in thirty 
gram doses every four hours The diet should consist chiefly of mUk and cereals, 
avoiding especially all condiments carbonated waters and add fruits If the 
prostatitis is of urethral origin (postgonorrheal use of dirty Instruments, etc.) all 
local treatment should be discontinued for at least lour weeks after subsidence 
of the acute symptoms. 


mOSTATIC ABSCESS 

This IS a sequel of an acute prostatitis (see Pig 186) and like it may involve 
either one or both lobes. It mav complicate at times a prostatic adenoma (hyper 
trophy ) e\'en when infection has not been a promment feature of the bladder neck 
obstruction. Abscess formation may follow an infection of hematogenous or 
lymiphogenous origin as well as an infection in which the primary focus is in the 
urethra. Spontaneous evacuation of such a prostaUc abscess may occur into the 
urethra (Hg. 186) rectum periprostaUc and perirectal tissues or it may burrow 
Its way toward the perineum 

fluctuation is evident on rectal palpaUon, no time should be lost in 
opening the abscess by the perineal route The technic of the procedure is taken 
up in Chapter 49 


Cnaovic Pbostatitis 

nf f ° Tronic prostatitis requires atlenUon orer a long penod 

smwe ",1^^ (n<'rrals These paOenls con 

large portion o! thora seen m the oHice practice ol tie urologist. Many 



306 


MALE GENITALIA 


of the symptoms are discussed under the subject of chronic seminal vesiculitis 
This IS practically always a prostatovesiculitis, the symptoms of the latter (vesic- 
ulitis) often predominating over those of the prostatitis It is frequently a sequel 
of a gonorrheal infection, but may result from any long continued irritation or 
infection of the urethra, due to the ordinary pyogenic bacteria The prostate on 
account of its vascularity is well able to take care of infection^ but the seminal 
vesicles do not possess this property to a very great extent, hence chronic prostatitis 
IS not nearly as common as chronic vesiculitis 

Symptoms These may be classified as follows 

1 Those of Urinary Origin The spontaneously voided urine contains a 
variable number of typical short comma-like shreds (Plate VII) termed “Furbring- 
er’s hooks ” These are more numerous after prostatic massage There may be pain 
and burning on urination and quite often phosphaturia 

2 Referred Pain and Discomfort Dull perineal pain or discomfort, itch- 
ing around the anus, or pains referred to the gluteal regions or thighs, are qmte 
common 

3 Sexual Symptoms These include premature ejaculation, prostatorrhea, 
spermatorrhea (especially during defecation), pain on coitus, impotence (partial 
or complete) 

4 Generalized Nervous Symptoms These vary greatly, and consist of 
indefinitely localized aches and pains in various parts of the body, headache, 
generalized weakness, melancholia, etc 

In the average case, very few of the above symptoms are present As a rule, 
slight frequency and pain in the perineum or referred to the rectum constitute the 
chief symptoms in the majority 

Diagnosis 

Rectal palpation The prostate feels soft or “boggy” in the milder, or it 
may feel hard and irregular in the more advanced cases The third glass, and the 
expressed secretion after prostatic massage (Pig 97), reveal the presence of shreds 
(Plate VII) and pus There is still much difference of opinion as to the number 
of pus cells which can be considered pathological, microscopically In the absence 
of symptoms, the presence of three or four or even six cells to the high power field 
can still be considered as normal, after massage 

Treatment of chronic prostatitis Although some urologists (Stutzin) 
question the efficacy of prostatic massage, there is almost complete unanimity of 
opinion, that this method of treatment kept up for a period of months, is at present 
the most valuable Instillations into the deep urethra (Fig 111), of mild solutions 
(one-eighth to one-half per cent) nitrate of silver, or of five per cent silver 
nucleinate, two per cent argyrol, one half per cent albargm or two per cent 
protargol or 1-5000 potassium permanganate or a similar strength of acriflavin, 
can all be employed after the prostatic massage The latter should not be given 
oftener than twice a week Diathermy is of much value in protracted cases when 
pain is a prominent feature and massage, etc , has given but little relief Direct 


“See Chapter 41 
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Injection of the prostate with the purpose of causing scarring and shrinking of 
its tissue appears to us to offer terj little of therapeutic value 

TuDCRCULOSIS of 'THE pROSTATC 

This Is the most frequent point of locnllzntion of tubercle badlU in the 
genital tract, and Is usually assoaaled with tuberculosis of the epidldiiuls and 
seminal \TSides 

This is rare abo\-e the a^e of fon> and belon that of tnentj jears The 
badUi reach the prostate in one of the following util’s 

1 Through the tcrainal duct (vai deforeni) from a primary tuberculosis 
of the epididymis 

2 Through the ejaculatory ducts from a tuberculosis of the urethra. 
The latter is an uncommon mode of extension from a Ncsical or renal (primary) 
tuberculosis 

3 Through the blood vessels of the prostate i e. b> the hematogenous 
route from some distant focus as in renal tuberculosis. In most cases it is prob- 
ably hematogenous in origin and in some h secondarj to tuberculosis of the 
semmal vesides Descending infection along the urinarj tract from the Udnej 
is an etlologic factor in a small percentage of cases 

Pathology 

Often onl> one lobe, but usually both are in\*oIved The lobes increase 
moderateI> in sire, the surface becomes nodular and adhesions to the adjacent 
tissues occur (penprostatlus) If the Individual larger tuberdes caseate the 
indurated areas show evidence of fluctuation In some cases healing mai occur 
without caseation by encapsulation and replacement of the tuberculous by 
fibrous tissue. 

Symptoms and diagnoaii 

The earlj symptoms resemble those of a diTODic non tuberculous prostatitis 
(see above) A feeling of weight or discomfort In the fxnneum and rectum espe 
daily during defecation accompanied by frequency or in the more marked cases 
pain on urination or urgency should always lead to the su^ldon at least of a 
prostatitis. Discharge from the urethra Is Inconstant but the urine is often turbid 
and occasional!) one can find tubercle bacilli * Termmal hematuria and bloody 
ejacukuons mav occur in this form of prostnUUs just as in the gonorrheal and 
ordinary pyogenic forms but neither of these symptoms is constant The most 
important method of examination is rectal palpation (Figs. 94 9S 96) Here one 
either feels several sharply demarcated firm nodules or a large single nodule in 
one or both lobes 

Treatment. 

This depends upon whether the Infection is primary (hematogenous)® or 
secondary (to kidney* or epididymis^ In both of these modes of infection we 
are of the opimon that c onservative measures are Indicated with the object of 

S« Ctupto' 8 ^ ' ' 

Tbb ts nit. 

This b >bo tuxouuDon. 

Tbb b the tacnl note 
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increasing the patients’ resistance The general principles employed in treating 
pulmonary tuberculosis should be followed as closely as possible There is almost 
invariably an associated tuberculous seminal vesiculitis, so that removal of the 
prostate alone, is of but little benefit We have observed a number of cases in which 
removal of the tuberculous epididymis has been followed by healing of the pro- 
static and vesicular foci The same is true of those less frequent cases in which 
the prostatic involvement is secondary to a renal tuberculosis In some recent 
cases, we have ligated and divided the vas deferens® on the still nonmvolved 
side, when a bilobar tuberculosis of the prostate complicated a similar infection 
of the epididymis (after removal of the latter) Radical operations such as 
prostatectomy or vesiculectomy, for tuberculosis of the corresponding organs, are 
seldom indicated, but when abscess of the seminal vesicles is present and marked 
involvement of the prostate also occurs, Young’s radical operation for T B of 
the seminal tract is indicated We have done 10 of these operations successfully, 
and have removed the prostate, seminal vesicles, vasa and epididymides of both 
sides This is not as formidable a procedure as would appear 

Syphilis of the Prostate 

This occurs very seldom and does not give rise to any pathognomonic symp- 
toms, at least m the secondary stage Gummata have been found in the prostate 
which gave rise to symptoms similar to those seen in adenoma (hypertrophy) 
or carcinoma If one suspects the presence of a syphiloma, as indicated by the 
history and Wassermann reaction, antisyphilitic treatment should first be given a 
thorough trial 

HYPERTROPHY" OF THE PROSTATE AND OTHER BLADDER 

NECK OBSTRUCTIONS 

Clinically there is such a complete resemblance of the condition commonly 
known as prostatic hypertrophy or enlargement, as found after middle life, to 
other benign pathologic conditions at the bladder neck, that we deem it 
advisable to consider them together Although prostatic hypertrophy, contracture 
of the vesical outlet, median bar formation and other conditions at the vesical 
neck differ in their pathologic anatomy, yet the changes both m the upper and 
lower urinary tract which result from their presence, differ only in degree The 
same is true of the clinical pictures which they give rise to We shall see shortly 
that with the methods at our disposal today, it is possible to make an exact 
diagnosis of the nature of the underlying bladder neck obstruction or atony, and 
to be governed in our method of treatment by such findings We have also learned 
that certain central and peripheral bladder muscle disturbances of neurogenic 
origin, can give rise to the same clinical pictures and sequelae as actual mechanical 
obstruction at the bladder outlet 

In view of the above, we must discard the older teaching that one cause 

'' This procedure has proven to be of little value because infection of the remaining epididymis 
occurs bj the hematogenous route 

“We ha\e retained the term hypertrophy of the prostate, because it has been employed for 
such a long period, that it would be confusing to use the terms, hyperplasia of, or adenoma forma- 
tion in the prostate 
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alone, can give nse to disturbances In urination m men or Tvomcn of middle age 
or beyond Beer and Hyman as we sbaU sec later have shown that at least one 
of the causes of chronic retention m older Individuals vie., bladder neck contrac 
tore can also occur m children 

To sum up, we must approach every case giving the hlstoiy of acute and 
chrome retention of urine, both In children and after middle life, without a per 
formed opinion as to the nature of the underlying cause Prostatic hypertrophy 
vnll account for the majonty but by no means all of the cases. 

Causes of dysurla or of acute or chronic retention after middle life 
The following must be kept In mind 
1 Urethral sources 

(a) Stricture^® (b) calculi and tumors*® 

2. Profftatic sources. 

(a) Calculi compressing urethra.'* 

(b) Prostatic hypertrophy (hyperplasia or adenoma formation) ^ 

(c) Carcinoma and sarcoma of the prostate 

(d) Acute and chrome prostatitis 

3 Changes at or close to the vesical neck. 

(s) Contracture of the vesical outlet. 

(b) Aledian bar formation 

4 Vesical conditions. 

(a) Tumors arising from the bladder wail or invading it from adjacent 

structures. 

(b) Calculi impacted in the vesical outlet (see Qiapter 26) 

(c) Large diverticula occluding vesical outlet (see Chapter 26) 
fd) Hypertrophy of the tngone ox oi the interureteTic Bgamenl, 

(c) Neurogemc conditions of central (tabes'* cerebrospinal syphDis 
etc.) origin 

(f) Atony of the detrusor muscle, eg., senile atony etc. 

Pathology or OasTBoenvE Lesions 

There are only 3 major pathologic entities that cause obstrurtlons at the 
bladder neck (Rnndalll 1 (Siandular or proslatic hypertrophy 2 Median bar 
formation— this Includes contractures and sclerosis of the vesical neck 3 Car 
dnoma We will consider the etiology and pathologic changes of these lesions 
In the order named 

PaoSTATIC HYPERTBOPin OR GLANUULAR HYTERTROPltY 

Depite numerous painstaking studies little Is known regarding the etlologj 
of this condition The most acceptable tbeorj is that It Is due to some endocrine 
imbalance between the pltuitarj and testis 

*Scf OuptcT K) iDd 31 

eaitifr portVwi ot fhU Chap<fr 
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The outstanding feature of prostatic hypertrophy is the formation of 
nodules, composed of glandular tissue, to which Ribbert has applied the term 
adenomata Hyperplasia of the glands of the prostate and of those around the 
vesical neck is m the foreground of all of the changes 

Occasionally, instead of the nodules being composed chiefly of glandular 
tissue, one finds nodules of fibromyomatous nature The glandular proliferation, 
however, always predominates Jacoby in an examination of over 100 specimens 
of prostatic hypertrophy, never found a pure fibromyoma 

The consistency of the hypertrophied prostate is directly dependent on the 
proportion of glandular element to that of the fibrous tissue stroma in the 



Fig 237 — Diagrammatic longitudinal section through a normal prostate (M Jacoby) 

1 Glands in mucous membrane 

2 Cervical group of submucous glands at neck 

3 Ventral group of submucous glands at neck 

4 A and B “Urethra” glands (Sec Fig 244B) 

5 Peripheral prostatic glands 

S Ejaculator> duct 

9 Internal vesical sphincter in section 

10 Urethra 

nodules If more of the former is present, it is soft, if the fibrous stroma pre- 
dominates, It IS hard 

Normal Anatomy In order to understand the point of origin of the nodules, 
one must be familiar with the glands and musculature of the normal prostate 
(Fig 57) 

The glands of the prostatic urethra according to Jacoby (loc cit ) can 
be divided (Figs 237, 238), as follows 

(a) Those of the mucous (Fig 237) membrane of the urethra These are 
of no significance in relation to prostatic hj'pertrophy 

(b) Submucous glands These do not occur on the trigone^® alone as Motz 

The majoritj of pathologists regard the process as a hyperplasia, rather than a neoplasm, 
1 e , a true adenoma 

The term “subcerv real” was apphed to this group by Motz and Alborran but is httle em- 
plojcd at present 
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and Albarran believed, but alJo on the ventral and lateral aspects of the vea^ 
neck and ate therefore better termed cervical group (Fig 237) They may be 
absent A second group of submucous glands is found quite constantly in the distal 
potUon of the ventral (anterior) wall (Fig 237) of the prostate urethra and 
can extend well fonvards On both aides of this ventral group there are a number 
of glands (4A and B of Fig 238) which envelop the urethra almost completely 
At times they are separated from the true prostatic glands (5 of Fig 238) by 
muscular and fibrous tissue while In some specimens they have a common excre- 
tory duct (6 of Fig 238) voth the true prostatic glands Ribbert has suggested 
the term urethral glands" for these and Jacoby (loc. dp) is of the opinion that 
the hypertrophied lateral lobes arise from these urethral glands and not from 



the accessory penurethral which are scattered over the enUre prostatic urethra 
and open directly into IL 

Guuros or nir Thigonm. Gsouv The pathologic middle lobe (Figs. 239 
241 fndnsive) anses from the glands of the trigonal group although nodules 
ma) also form on the lateral or dorsal aspects oi the outlet as well as on the 
trigone (see 2 of Fig 237) As the nodules develop the true prostatic glands (Fig 
57) are displaced and compressed to form the capsule for the hypertrophied 
prortsle The same hyperplasia which takes place m the “urethral glands” to 
form the middle lobes can also occur In the still intact but compressed parts 
of the capsule This explains why recurrences after prostatectomy are less fre 
quenllv due to overlooked nodules than to new formation in the capsule itself 

Site of Hypertrophy Microscopicalh one sees round areas made up 
ol groups of tubuloannous gUnds of varying sue surrounded by fibromuscular 
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tissue The capsule and the septa between the mdividul nodules contain much 
more fibrous than muscular tissue The glandular epithelium is arranged in many 
layers and often with ingrowths or villous projections into the lumen More 
or less round-celled infiltration is almost always present and abscess formation 
may occur in such a hypertrophied (really hyperplastic) prostate We shall refer 
to this again later 

Prostatic h}TDertrophy is in most cases limited to the portion of the prostatic 
urethra which lies proximal to the verumontanum, i e , it surrounds the supra- 
montane portion, as it is termed However, it is not rare to find the lateral lobes 
of the prostate projecting anteriorly in front of the verumontanum The ejacu- 
latory ducts he well away from the hypertrophied lateral lobes, are never in- 
cluded in them, but he in close relation to the capsule, usually external 
to it 

Types of prostatic hypertrophy 

In accordance with the generally accepted viewpoint in respect to the mode 
of origin of prostatic h 3 TDertroph 5 ^ (really hyperplasia) from the paraurethral 
(Fig 238) and not from the true prostatic glands, Randall’s classification into 
the various pathologic anatomical tj^ies of glandular h 3 TDerplasia will be fol- 
lowed This IS an improvement on the older classification bj'^ Tandler & Zucker- 
kandl Since the advent of the resectoscope our knowledge of the pathologic 
anatomy and pathologic physiology of prostatic hjqiertrophy has increased con- 
siderably The indications for either transurethral, suprapubic or perineal ap- 
proach for the removal of the obstruction are based chiefly on the anatomical 
type of glandular hypertrophy 

Randall’s classification This is based on a study of 222 cases of pro- 
static hypertrophy found at autopsy on 1,215 patients, an incidence of 18 2 
per cent In this series they were divided into the following 

1 Simple bilateral lobe hypertrophy — 32 cases 

2. Solitary posterior commissural hj^ertroph}'^, or median lobe— 31 cases 

3 Bilateral and posterior commissural hypertrophj'^ — 38 cases 

4 Solitary subcervical lobe with marked intra-vesical protrusion — the large 
middle lobe— 67 cases 

5 Bilateral and subcervical or tri-lobar hypertrophy — 48 cases 

6 Bilateral and subcervical and commissural h 3 ^ertrophy — 3 cases 

7 Anterior commissural lobe— 3 cases 

8 Subtngonal lobe h 3 'pertrophy — 3 cases 

1 The bilateral lobe hypertrophy is an intraurethral and infravesical 
h 3 ^ertroph 3 '^ — does not distort the bladder neck, and does not protrude intra- 
vesically ^Wien the lateral lobes are large they extend upward, subvesically, 
raising the floor of the bladder and trigone When small, and with no subvesical 
protrusion, transurethral resection is indicated "When large, perineal approach 
IS best 

” B> “capsule” often termed “surgical” capsule is understood the outer stratum of glands 
of the normal prostate (Fig 69) which have been compressed as just evplamed by the hjiier- 
plasia of the urethral glands 
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2 S0Ln«\ POSTTWOB CouJiissmtAi, HiPcsTnonii or Mcdun Lobe or 
Glandotar Bar. The floor of the trigone Is elevated and there is a modemle 
intravesical protrusion These are particnlarlj suited for transurethral resection 

3 Bilatehai. and PommoR CoiiiiiRsuitAL HYTESTRorjn The h>'pertroph> 
Is rather marked These ma> be considered border line cases— can be removed 
either suprapublcally or by transurethral approach 

4 SoijTAR\ tuBCERvicAi. LODB Thcsc we practically entirely intravesical 
and extra-capsular, protruding into the bbdder and pedunculated WTien small 
these are amenable to transurethral resection However the large subcervical 
lobe Is best attacked suprapubicallj One of the contraindications to transurethral 
approach is the inability to visualise the ureteric orifices cy-stoscopically 

5 BruvTERAL AND StJBCERVicAL OR Trilobar HvPERTRonrv Thcse prostatcs 

are large they protrude intravesically and are best removed suprapubically 
(Fig 240) 

6 BujVTehal Sobctrvical and Commissural HvrcRTROPin These are 
very large prostates which should be attacked suprapubically The rare anterior 
commissural hypertrophy and subtngonal enlargement ore best treated supn 
pubically 

(a) The intravesical type of enlargement of Tondler and Zuckerkandl In 
eludes all except the simple bilateral lobe hypertrophy This changes the vesical 
orifice so that It is no longer represented by a simple funnel like depression (Fig 
41) which lies at the same level as the surrounding tissue The vesical orifice 
Is found to lie either higher or lower depending on whether the intravesical 
protruding portion of the prostate is developed on the sacraJ (posterior) or pubic 
(anterior) side of the orifice No matter how much the proslalic enlargement 
protrudes into the bladder Its origin is always in the retromontane portion of 
the urethra especially from those glands which surround (Figs. 237 238) the 
vesical onfice. The hypertrophy extends Inward between the internal sphincter 
and the epithelial lining of the bladder so that only the latter covers the intra 
vesical portion "niis Intravesical form of prostatic hypertrophy as stated pre 
viously vanes greatly both In form and size In its simplest form it mav occlude 
the internal meatus in a valvellke manner the pedicle being either nairovr or 
more sessile (Fig 230) It may surround the onfice in a collar like manner or 
there mav be only a gap at the upper margin (Fig 241) or the orifice is repre- 
sented by a vertical slit The more sessile the Intravesical protrusion (Fig 242) 
the more is the orifice pushed upwards 

The trigone is raised but not as much as m the subveslcal (see later) type 
of enlargement There is very often an accompanying hypertrophy of the tri 
gonaJ musde and of the mtenireteric ligament as Young Hlnman and Wesson 
have pointed out This results In marked ahortenlDg and thickening of the trigone 
80 that it can be lifted up (Fig 243) from the remainder of the bladder floor 
The degree of hypertrophy of the mteruretenc ndge which accompanies that of 
the trigonal muscle vanes greatly At times as Hmman and Wesson have shown 
(Fig 273) the ridge is brought into close apposition with the vesical neck and 
there is quite a deep pouch formed behind it 

This hypertrophy of the tngonal muscle and interureteric ligament results 
from the effort of the trigonal muscle to pull open the vesical onfice when the 
latter is obstructed (Figs- 239 241 inclusive) by any of the forms of Intravesical 
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protrusion of the prostate The prostatic urethra is greatly lengthened, more in 
this, than in the subvesical form of prostatic hypertrophy It may be 8 cm instead 

of 2 5 cm in length The course of the prostatic 
urethra is also changed The lumen may also 
be altered so that it is enlarged in a spmdle- 
like manner or narrowed so as to be repre- 
sented b}'^ a simple slit The course of the 
urethra changes so that the portion proximal 
to the veruniontanum (i e , the supramontane 
area around which the hypertrophy chiefly 
occurs) instead of forming a curve (Fig 46) as 
in the normal urethra, bears an almost rec- 
tangular relation (Fig 242), to the portion 
distal to the veru This is of great importance 
clinically, because special catheters (coude) 
should be employ^ed, so constructed (Fig 71) 
that the changed course of the urethra can be 
followed, otherwise a false passage (Fig 
244) through an intravesical protrusion easily 
occurs 

(b) The subvesical type of prostatic hyper- 
trophy This raises the floor of the bladder 
as a whole, but causes no changes in the position of the vesical orifice It does 
not displace the internal sphincter laterally There is no intravesical protrusion 



Fig 230 — Drawing of speamen 
after suprapubic prostatectom^ showing 
how a sessile middle lobe obstructs the 
internal urethral orifice (indicated bi 
catheter) Note presence of lateral lobes 
forming a ring around the prostatic 
urethra 



Fig 240 Two necropsy specimens of large adenomas of the prostate In the left sided speci- 
men the middle lobe is seen to be relativeU small as compared to the lateral lobes In the 
specimen on the right, the middle lobe is chieflj involved with marked trabcculation of the bladder 


The vesical orifice (internal meatus) lies at the upper (proximal) extremity of 
the growth There is less variation in the forms of this subvesical type of hyper- 
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trophy It rurrounds the prostatic urethra in a coUar or ri^ like ma^w M 
does not deform the \-esical orifice or protrude into the bladder, sunply 
Its floor The changes in the lumen and length of the urethra ore piytically the 
same as m the intravesical type but there is less of an alteration in the course of 

the urethra , , _ i, , 

Since the effects both local and systemic of prostatic hypertrophy are quite 
similar to those due to other forms of bladder neck obstruction the anatomical 
forms of the latter tnU be first considered 



Fb. 241 — »spert of prortatk hn*rtropli\ EDastntlcs the fatrtverical (ice tert) t>’pe of 
rtJtnccnicnt. Note birjre middle kibe ■od two b>'perptutic Dodolet oo eftber iMo of ventnl 
(anterior) edfe of lotental orifice (Taixlkr *Dd ZuckerkudL) 

MEDIAN BAB FOBilATTOV 

This Includes the \-anou5 end results of chronic inflammation at the bladder 
neck resulting In fibrous tissue lorraation with conlracturcs, sclerosis and fibrosis. 
The true fibrous median bar should not be confused with the 5<M3iUed glandular 
bar which Is reallj a posterior commissural or middle lobe h\pertroph\ These 
bars and contractures ore found in j^ounger indmduals and are usuallj associated 
with a chronic prostatitis -Mthough Guthne In 1330 first desenbed this as a cause 
of \-esical obstruction the subject received but little attention until 1917 when 
■Mrc Randall reported his ob^rv-atlons on autopsj ^jeclmens Since that lime 
Randall 'Voung Caulk Wesson and others have through their contnbutlons 
to both the anatomic and clinical aspects of the subject aroused great in 
lerest in this tjpe of bladder neck obstruction The abrupt bar or dam (Fig 
245) 15 compo^ of fibrous tissue and stretches transver^eU across the posterior 
(dorvil or lower inferior) border of the internal urethral onfice Its edge is 
harp and narrow The bar is onU covered bv the epithelial lining of the bladder 
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Fig 242 — Sagittal section of bladder shoinng a deep pouch behind the intra\esical t\pe of prostatic 
hj pertrophy Note rectangular course of the prostatic urethra (Tandler and Zuckerkandl ) 



, , View from above shomng hj'pertrophied interureteric ligament and tngone lifted 

hook Note deep retrotrigonal pouch and normal appearance of internal urethral orifice (Courtesv 
of Drs H H Young and M B Wesson ) 
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and can blocl^ the vesical outlet as effectively as anj of the other forms of bladder 
neck obstructions just described Median bar formation Is frequently compH 
cated b> hypertrophy of the trigone and of the interurcteric ligament (Fig 243) 
as well as trabeculation and cellule formation Contractures at the \*C3icle neck 
are a part of the process of median bar 
formation and have been described by 
Buerger who has claasified them into 
3 types, 

1 Pure fibroses. Here the re 
placement of the muscle fibers of the in 
temal sphincter is marked, although 
there are no signs of Inflammation The 
submucous fibrous changes may also 
InvoUe the retro ie, aupramontane’" 
portion of the urethra which is easily 
understood when one recalls how the 
fibers of the internal sphincter (Fig 
246) form a loop around this portion of 
the urethra as Wesson has demon- 
strated (^ 

2 Fibrosis and inAammation 
The latter may predominate and result 
in a rigid penurethral envelope between 
the verujuontanum and vesical outlet 

3 Fibroses with scattered ade- 
nomata (hyperplasia) nodules. There Is 
a preponderance of fibrosis with but a 
few insignificant adenomatous nodules 
so that there Is httle resemblance to the 
more extensive collar hke involvement 
of the urethra and vesical neck^ at times 
seen in certain cases of subvesical hyper 
trophv of the prostate Clinically, In all 
of these varieties of bladder neck con- 
tracture the tip of the index finger intro- 
duced into the internal vesical orifice 
finds a hard infiltrated annular band or 
fibtoa^ring .ff«:,ually ptev^nUng it, 

introduction into the urethra This infil profUic (Coortwy of Prof F of Piruj 

tration can in some cases be felt to 
involve the entire prostatic urethra. 

ThBc CUK, of bladder necl contracture ma> be associated with median 
bar formatjon (tec below) or occur Independently It may also be accompanied 
b> ritnilar diortenmg of the tngone (Fig 243) with or without hypertrophy 
of the mterureteric ridge as ha, been dcKrlbed under prostatjc hypertrophy This 
wiU tttnshy dlappear accordmg to Young a, Mon a, the bladder neck obstruc 
tion has been relieved. 
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Young/® Beer^® and H}man have directed attention to a similar condi- 
tion occurring in children and }oung adults causing chronic retention of urine 



Fir 245 — Sagittal section shoinng median fibrous bar inth beginning undermining of h^•per- 
trophied tngone Note marked trabeculation of bladder ivall and cellule formation (Cou^tes^' of 
Dr iyiile\ B W esson ) 

It IS due either to a muscular h\’pertroph\ such as is seen in congemtal p3doric 
stenosis in infants or to fibrotic changes at the \ esical neck The effects of median 



^ - 24 

LI j Diagram showing how the external longitudinal la^er of the muscles at floor of 
r sweeps up o\ er the ^ esical orifice making a loop W ithm this loop the arcular laj er 

^ below the onfice (insert) and flow3 down the urethra in an obhque direction sur- 

nnfi T XT 2 s a thm laxer The result is a double loop and not a sphincter V Vesical 

Lonatudmal muscle CM Circular muscle TM Trigonal muscle EVS External 
(-‘riated muscle) Ur Ureteral onfice SV Semmal \esicle ED Ejaculatorx 
duct P Prostate (Courtesx of Dr Milei B V esson) 


bar and bladder neck contracture both in children and adults, do not differ from 
those obser\ed in prostatic h^pertroph^’^ and vnll be described shortl}”^ 

Trigonal and mteruretenc ligament hypertrophy This has been spe- 
cmlh studied bt \oung Hinman and Wesson It is due to the effort of the 

Discussion of Buereer s paper (loc at), \nn Surg 70 264 (Feb) 1024 
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trigonal muscle to pull open the vesical orifice when there Is a median lobe or 
a bar or similar bladder neck obstruction. The tngone may be citensively under 
mined (Fig 243) with the formation of a deep pouch The condition m the 
opinion of Young is a purelj compensatory one and will disappear as soon as 
the obstruction Is removed, Himnan and Wesson believe spontaneous recession 
will not occur and that operations such as resection" of the hypertrophied Inter 
ureteric bgament and of the trigone arc indicated 

Having described In as bnef a manner as possible the anatomic causes of 
bladder neck obstruction we will next discuss their local and systemic effects. 

3, Carcinoma. See Caranoma of the Prostate p 343 
Erreers of Obstruction 

Local kffects 

1 Upon the Bladder Wall At first the walls are much thicker as the 
result of muscular hypertrophy which reveals itself Intrav’esically by the presence 



Fro. 247— SnhUl mtkm througli v'eMc*! dcA asd prosUtic urrthra of Domal adolt 5« liirend 
for Fi* 346 (Courtpfy of Dr MUtv B Unjoji) 

of trabeculation (Figs 245 245) of \'arylng degree In the later stages the walls 
become thinner and the action of the musculatore Indicates atony of the detrusor 
with the bladder often reaching to the umbnicus (Fig 173) without the patient 
being conscious of any retention The formation of a pouch behind an Intra 
vtfiial protrusion of the prostate (Fig 242) or behind a hypertrophied trigone 
or Intemreteric ligament (Fig 243) has already been referred to The inabnitv 
of the patient with bladder neck obstmeUon to \x)ld the urine (termed residual) 
which collects In this pouch fai’ors infection 

iNrEcnos This occur by the hematogenous route from the kidney's 
e\Tn when be has ne\er been catheteriied Appreciation of the possible presence 
of such a pouch and of the resultant residual unne is of the utmost importance 

*See opermUoM on bkddor tn Cbipt^r 52 
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j . —Autopsy specimen illustrating some of the sequelae of bladder neck obstruction 

o prostatic adenoma Note how the large, middle lobe blocks the vesical outlet, only narrow 
either side allow unne to escape Also note marked compensatory hypertrophy of 
a ure with trabeculation, seen through overlying epithelial linmg of bladder Both ureters 
'ff pelves are dilated as the result of “back pressure ” The renal parenchyma is the seat 
of a diffuse mfection on both sides 
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in order to impress upon the paUent and those who have the duty of passing 
catheters, the ease with which infection occurs This same stagnation also favors 
the formation of calculi not only m the bladder proper but also in the many 
shallow pouches, termed false diverticula or better cellules (Figs. 245 248) as 
well as in the larger^ true diverticula which so often comphcate a bladder neck 
obstnicUom These cellules are shallow hemiaaons of the bladder wall between 
the hyperUophied muscle bundles (Figs. 245 248) which latter form ridges termed 
trabeculae protruding into the bladder lumen to a variable degree Spontaneous 
perforation of these cellules may occur or it may follow instrumentation Cys- 
titis” either acute or chronic la a frequent sequel of a bladder neck obstruction 
and the development of neoplasms” is also favored by such an obstruction with 
its resultant stagnation of vesical comenls, 

2 Effects upon the Ureters, Renal Pelves and Kidneys. A glance at 
>ig 248 enables one to visualize how the inability to empty the bladder com 
pletely and the resultant back-pressure upon the upper urinary tract favors the 
following 

(a) Dilatatton or thb uRmcaa and Incompeiency of the mechanism which 
normally prevents the regurgitation of the vesical contents into the uretm. This 
reflux as It IS termed, is a not uncommon complication (Fig 249) of bladder 
neck obstructions 

(b) Dilatatiok or the rckal pelves (Fig 248) usually bilateral is sec 
ondary to that of the ureters and like it, favors not only the infection of the 
stagnant urine but compresses the renal parenchyma 

(c) Eitects on Renal Tissue This may be of three tyi>es Hydrone- 
phrotic atrophy due to the compression from the contents of the dilated pelves 

I^'e^oDephritlS*‘ with formation of foa of suppuration In the kidnej itself 
(Fig 260) or extension to the pierinqjhntic tissues. 

Chronic interstitial nephritis Is usuall> an independent concomitant renal 
compUcatlon and accounts for the duninutlon of function (see diagnosis) in 
cases where there is but little anatomic evidence of back pressure 

3 Complications on the part of the genitalia. Infection of the 
vesicles and epididymis occurs In a much larger proportion of cases of bladder 
neck obstruction than is generally appreciated They will be referred to later, 
under preparation of patients for operatioa. 

STETEinC EFTECra 

1 Upon the blood and body tissues. The inability of the kidneys to 
perform their most important function (see Chapter 3 on phy 5 Jolog>) of ellml 
nation of the waste products of metabolism results In tbe accumulation of 
the latter not oal> in tbe blood but in the tissues In general Tbe determination 
of the degree of nitrogen retention by chemical examination of the blood (see 
preparation of patients) oal> gives information of such retention in the blood 
but not of that m the tissues 

“S« Oiaptcr 26 ' 

**S« Cbap<CT 25 
“ S« Chapter 27 
" See Chapter 44 
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2 Upon the cardiovascular system This is also a vital factor in deter- 
mining the question of treatment The damage to the heart muscle, etc , due 
to the indirect effects of bladder neck obstruction is of the utmost importance 
(see preparation for operation) 

3 Dehydration This may be a direct result of the renal condition com- 
plicating a bladder neck obstruction Many cases of bladder neck obstruction 
eliminate large amounts of urine containing few of the end products of metabo- 
lism, with resultant dehydration of the body tissues The dry tongue and skin 
of chronic retention cases, is a familiar result of such a polyuria 

4 Urosepsis Under this heading are included the effects of absorption 
of toxins from the infected kidneys 

They will be more fully described later 

Clinical Pictures 

The clinical pictures or periods, under which bladder neck obstructions pre- 
sent, can be grouped as follows, and will be considered in this order 

1 Period of increased desire to urinate (frequency) 

2 Period of difficulty in emptying the bladder (dysuria) 

3 Period of more or less retention (acute and chronic) 

4 Atypical onset (sudden hematuria, etc ) 

1 Period or stage of increased desire to urinate (a) In typical cases 
one obtains a history somewhat like this A patient approaching middle age (i e , 
about fifty years, m some, not until sixty or even seventy), states that he has 
observed an increased desire to empty the bladder, at least his attention has 
been directed towards an organ of which he was scarcely conscious before This 
increased desire was at first noticed as occurring at night (nocturia) perhaps 
only at intervals of several days to weeks I^Tiereas in former years he was never 
obliged to urinate during a period of seven hours or more of sleep, he now is 
obliged to get up at least two or three, often many more times to void urine In 
some cases this increased frequency manifests itself only on arising The patient 
states that he has noticed that upon arising, he apparently empties the bladder 
as in former years, but that soon afterwards, the desire recurs and he is obliged 
to void a second or third time at short intervals, and he has also noticed that 
the quantity voided at these periods, was equal to or even larger than at the 
first urination The total output in the twenty-four hours is not increased, i e , 
there is no polyuria 

This increased frequency gradually extends over the waking hours until this 
symptom becomes the predominant feature of his daily life and he consults a 
physician as to the cause of this frequency In atypical cases this first period or 
stage may be absent and the complaint (see Chapter 10) is that of one of the 
other modes of onset to be enumerated next 

2 Period of difficulty in emptying the bladder (dysuria) After an 
interval of months to years of increased desire to urinate especially at night or 
upon arising, in some cases, in others, without such a history, the patient notices 
that increased effort-"’ is necessary to empty the bladder Quite frequently this 

He nna\ notice that he is obliged to use the abdominal muscles to start the stream or com- 
pletely to emptj the bladder 



THE PROSTATE 


■J23 


Is complained of as having been first noUced upon arising There is an absence 
of force m the stream and even after apparently having empued the bladder 
completely the desire and mcreased difficulty reappear after a short interval 
This dj-suna may disappear spontaneously for a feiv weeks to even months, and 
then recur to such an eitent that the patients attention is again attracted to it 
and he asks for an opinion as to its cause 

3 Period of acute or chrome retention Under Pfav-slology (Chapter 3) 
attenUon was directed to the fact that m cases of obstruction at the bladder 
necLy a smaller quantity (50-100 cc ) than normal (250-300 cc.) of urine in 
the bladder sufBces to give nse to the desire to wid This serves to explain why 
such patients have frequencj In some this constant effort of the detrusor muscle 
results m its hypertrophy and finally to a lack of tone (atony) This inabflity 
to emptv the bladder completely is due partly to (a) the mechanical obstruction, 
oo matter whether the latter is in the urethra (stricture) or at or near the vesical 
outlet (Fig 251) and to (b) the aton> of the detrusor muscle ^^e shall see later 
(under Diagnosis) that this factor alone (neurogenic or senile aton> ) may give 
nse to the same 8>'mptoms without a mechanical obstructioiL 

Chronic Retention. The patient has now reached the stage of chronic re- 
tention with all of its sequelae outlined under anatomical changes In some cases 
the symptoms due to backpressure (Fig 248) without an accompanying infec 
tlon stand out in the chmi^ picture Often the bladder can be palpated (Fig 
173) above the pubes, but as a rule in addition to the complaints of bdng obliged 
to urinate more frequently In smaller amounts than normal and with much more 
effort each time one can observe the systemic effects of faulty elimination in 
the form of dry skin and tongue lethargy a feeling of weakness thirst lack 
of appetite and inability to perform the dally tasks with the same degree of 
energy as formerly 

If there is an accompanying cystJus or calculi there is more or less bunung 
even pain on urination or slight amounts of blood in the unne If larger diver 
ticula’^ are present, the history is often that of the urme being voided with diffi 
culty dunng the first effort to empty the bladder the urine being fairly clear 
then the desire recurs and a relatively larger quantity of much more turbid unne 
Is evacuated 

The urine remains dear In this stage of chrome retention until infection 
occurs from witWn (hematogenous route) or after the use of improperly ster 
niied catheters, etc, AVhen infection supervenes in a case of bladder neck obstruc 
tion the clJmcal picture changes m direct rauo to the virulence of such a com 
plication In some the symptoms of acute urosepsis dominate in the form of 
evdes of chills fevers and sweats at Irregular intervals accompamed by the 
abovTS outlined svTnptoms of frequency dysuna, etc^ and the urine contains 
many pus cells and bacteria (staphylocoed streptocoed Proteus vulgaris B colt 
etc.) If the infection Is of a less vurulcnt character the symptoms of subacute 
or chrome urosepsis accompany the local bladder syTnptoms often overshadow 
ing them because of the systemic toxemia These svraptoms of chronic urosepsis 
differ but little from those of back pressure i.c of renal insuffiaency In addi 
t ion to s ymptoms such as dry tongue dry skin lack of appetite lethargy ema 

- Amm« „t mto, obt.lori n cthweriatlon, Jte p,ll„t ,p™u„.omlr 
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aation, etc , there is almost constantly, a persistent rise of temperature, especially 
towards evening (to 101-102 F or even higher) If the infection spreads, as we 
have observed in some cases, to the perirenal tissues, the local evidences of an 
abscess formation around the kidney (see Chapter 45) may predominate 
The degree of bladder neck obstruction is not always a criterion of the 
severit}'' of the symptoms m this stage of chronic retention In other words, a 
small middle lobe or median bar (Fig 245), or contracture of the bladder neck, 
may give rise to as severe symptoms as a relatively large prostate 

In general, the amount of residual-'^ urine is a fair measure of the degree 
of renal impairment (Young) A residual of over 400 cc signifies that danger 
from this source impends If this residual contains manj’^ pus cells, and has an 
offensive odor, due to urea decomposing organisms, there is added danger of infec- 
tion of the upper urinary tract, often as 
the result of reflux (Fig 249) 

In the preceding description, the 
salient features, so far as symptoma- 
tology IS concerned, of chronic urinary 
retention-® have been outlined The ob- 
jective findings such as blood changes, 
examination of prostate, bladder, etc , 
will be taken up under Diagnosis 

Acute Retention In some patients, 
symptoms such as frequency, dysuna 
or tlie sequelae of chronic retention, are 
either absent or they were not suffiaently 
marked to attract attention and cause the 
patient to consult a physician In such 
cases the onset of urinary symptoms may 
appear in the form of one or more 
attacks of acute retention, v/ith a few 
milder symptoms, such as slightly in- 
creased frequency and difficulty in void- 
ing, in the interval 

During the attack of acute retention, the patient suffers greatly from the 
constant desire to urinate and his mental state, upon noting that he is unable 
to do so over a period of hours to days, is correspondingly depressed The bladder 
becomes distended until it reaches the umbilicus (Fig 190) and there is often 
accompanying tympany as the result of the inability to pass flatus With the 
gradual increase in quantity, of the bladder contents, there is a corresponding 
decrease m amount of urine secreted, so that the vesical distention does not 
increase as rapidly as at first After the bladder has been emptied (see Treat- 
ment), the ability to void spontaneously may appear and no further difficulty 
be experienced until another attack of acute retention appears This is often the 
result of the subsidence of the acute congestion which has aggravated the pre- 
existing obstruction, especially so in hj^pertrophied prostate cases Some patients 

^ Amount of urine obtained on catheterization, after patient has voided spontaneously 
In Chapter 10 this was explained as the term applied to the amount of urine remaining in 
the bladder after apparently complete emptying 


t 



Fig 240 — Cvstogram from case of 
bladder neck obstruction due to hyper- 
trophied prostate Note irregular outline of 
bladder shadow due to multiple cellules Also 
note reflux of opaque medium into both 
ureters 
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ate not so fortunate and Uie retention continues in spite of attempts to treat the 
case conscr.’atU el> (sec Treatment) 

A Cases in which a severe hematuria Is the first symptom. The pb>’sidan 
ma> be consulted for the first time on account either (a) of the passage of a 
large amount of liquid or dotted blood -mih every urination, or (b) there may 
be inability to pass more than a iev7 drops of bloody unne and the bladder be 
found as in acute retention (sec abo\c), to be distended, wdl above or even to 
the umbilicus. There may be a history of previous attempts to relieve a chrome 
retention by instruments but the condition can occur even when no instnimen 
tatlon has preceded the attack. 

Upon passing a catheter in these cases only a relatlv'ely small amount of 
unne is obtained and with it much liquid and dotted blood Tn spite of passing 
a catheter the suprapubic tumor (Fig 190) decreases but little In dimension 
and such findings should lead to the suspidon that one is dealing with this fourth 
\’ancty of clinical picture of bbdder neck obstructions. It is most apt to occur 
in cases of intrav'csical protrusion of the prostate (Figs 246 to 25l induslvc) 
^ e have observed such massive hemorrhages not only when there was a relatively 
small middle lobe but also when there was a large intravesical protrusion Recently 
a patient whose first symptom of bladder trouble was such a massive hemorrhage 
with retention was found on suprapubic exploration to have an ulcerating pros- 
tatlc cancer 


PUCNOSB 

The routine preliminary examination consists of, (a) the dlnical history 
(b) observations as to the general appearance, etc. of the patient (c) rectal 
palpation (d) and the detemunatlon of the amount of residual urine and its 
ebaraaer ^^^th more careful study of these patients by the use of the various 
diagnostic resources at our command urologists have been able not only to greatly 
reduce the mortalily but also to have a far greater percentage of satisfactory 
end results It is with this idea In mind that the question of diagnosis will be 
approached. 

We do not wish to be understood as Insisting that all of the methods to be 
enumerated should be applied In every case. As in other fields of medicine indi 
viduahialion is indispensable. 

As expenence in dealing with prostatlcs and other forms of bladder neck 
obstructions etc. increases it will become evident to the urologist that he should 
be familiar at least, with all of the diagnosUc methods which are at his disposal 
for applicauon in suitable cases Omically one encounters cases of bladder neck 
obstruction at least after middle life, under two conditions 

I Emergency Cases. 

Those which may be termed emergency cases and require immediate relief 
Without much time being wasted In attempting to make an exact anatomic 
diagnosis 

(al In this group one may indude cases of acute retenUon whether due 
to urethral stricture or a bladder neck condition 

(b) The cases of massive bleeding into the bladder described above under 
clinical pictures, as occurring at times In cases of prostaUc hypertrophy 
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(c) Cases of bladder neck obstruction complicated by a severe cystitis or 
s}mptoins of p3^elonephritis (Fig 248 ) such as chills, fever and other evidences 
of urosepsis 

(d) Cases of prostatic enlargement complicated by suppuration in the hyper- 
trophied lobes 

In all of these, our duty is to relieve the acute condition and postpone a 
more detailed study until a quiescent stage has been reached 

2 Cases of election 

This group includes the majority of patients suffering from symptoms of 
bladder neck obstruction In these patients, the diagnosis is based upon the fol- 
lowing two factors 

A The clinical history 

B The results of what is termed Urologic Study (see Chapter 10 ) 

A The Clinical History The importance of a complete history of the 
case as outlined in Chapter 10 (Urologic Study) cannot be overemphasized Al- 
though It yields little information as to the exact nature of the obstruction and 
the degree of resulting damage, it is of great value in determining the length of 
time-'* during which there have been S3Tnptoms of disturbance of urination, 
whether attacks of acute retention, etc , have subsided spontaneously or were 
relieved by catheterization, whether hematuria, pain on urination, etc , have been 
prominent features whether S 3 'mptoms of upper unnary tract infection have been 
present and other data, which are indispensable from a diagnostic standpoint The 
importance of a histor3'- of s 3 T 3 hihs or of neurologic S3miptoms (extravesical) 
pointing to disease of the central nervous S3'stem, is self evident to those who 
have had occasion to observ^e the similarit3'^ in symptoms of a tabetic bladder 
and those due to a genuine obstruction at the bladder neck Age is no longer 
to be considered in excluding the possibilit3’’ of frequency, dysuria, retention, 
etc , in childhood being due to bladder neck obstructions, since Beer, H3Tnan 
and others have directed attention to chronic retention at that period of life 
being due to contracture of the vesical orifice 

Both this latter condition and median bar formation are observed in much 
younger individuals in our clinics today than was formerly thought to be the case 
In other u ords, we have learned that prostatic h3q)ertrophy although it accounts 
for the majority, does not explain ever3'^ case giving the clinical history of the 
various stages pre\aousl3'^ outlined, so t3'pical of cases of bladder neck obstruction 
The diagnosis cannot and should not be made upon the histor3'^ of the case 
alone An e\ aluation of the results of the various steps to be enumerated next, 
and of the urologic study, taken in conjunction with a careful history, should be 
our routine procedure, at least in cases of election (see above) 

B The Urologic Study This includes all of the steps whose aim is to give 
information not onl3'' as to the character of the bladder neck obstruction but also 
as to how advanced the local and S3'Stemic changes are IMuch of the informa- 
tion obtained is of the utmost importance in the preparation of the patient for 
an operati\e procedure and also serines as a guide for the determination of the 
treatment of the case For these reasons, repetition will be avoided by giving most 

oung found that the a\ erage duration of EjTnptoms in a large number of cases was over 
se\ en j ears 
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of tie step! somewhat in detail here The sequence which we follow In the exam 
ination of our cases follows 

1 ExAirtMATiov OP THE CARDIOVASCULAR APPARATUS Thls Includcs dctermi 
nation of the blood pressure and search for evidence of valvular or mj-ocardial 
disease supplemented b> electrocardiography ns a routine measure Wllius of The 
ifayo Qlnic has directed attention*" to the valuable Information one obtains from 
routine electrocardiographic observations in prostatfcs, as to the part which cardiac 
disturbance plaj's m patients who may be subjected to operation 

2 Examination of Tim Central Kcrvous Svrrtii This should at least in 
dude the condition of the pupils reflexes and the Romberg test in order to 
avoid overlooking some neurologic lesion” such as tabes, cerebrospinal syphilis 
etc^ as the underlying factor in a patient with disturbances of urination It cannot 
be denied, as stated above that an organic disease of the central nervous system 
such as tabes ma> coexist with an anatomic change causing obstruction at the 
bladder neck. Fortunatel> this combination Is uncommon and the recognition 
of both conditions presents no speaal difficulties 

3 ExAiiTNAnoN OF the IIlood TTils should at least indude (a) detcmuna 
tion of the urea and creatinin content” (b) The coagulation tfme (c) Wasser 
mann test- 










Fb. iX—K L«ik CBlcuhii blockh® omfct ol ritht mm] prlyh compllcittaj • cut of nurktd 
hyp^rtropbr of tlu pnwUte. 

B lb-eIo*nni of ume c»»e conflrtoitory of dUgnoib of takulta tad tlio ihowfo* dihttd 
ciactv It upper pole 


4 Observation of the relation of the amount of fluids ingested to the 
AMOUNT EXCRETED during a penod of twenty four hours This is, of course a 
portion of the examination winch can only be carried out while in a hospital so 
that this la omitted unless the patient is first seen In our service 

5 The general condition of the individual “Ihis indudes the inspection 
of ^e tongue skin, etc*, the mental condition presence of fever and all similar 
findings which throw light on the degree of Intoxication from retention of end 
pr^ucts of metabohsm In the blood and tissues as well as the effects of any 
toiinemia due to an Infection of the upper or lower urinarj tract- 

"J«r UroL 13 337 Mirth 1025^ ~~ ' 

“Set CbiptCT 28 

"Set Claptcr 8 tod prtptntloo of pttlent* for opertUon, liter 
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6 The examination of the genito-urinary tract which embraces 

(a) SEARCH FOR PRESENCE OF ALBUMIN, SUGAR, CASTS, PUS, BLOOD AND BAC- 
TERIAL CONTENT, IN THE URINE 

(b) PLAIN RADIOGRAPHY OF THE URiNARA TRACT This Will at times rcveal the 
presence of renal (Fig 250), ureteral or vesical calculi which might influence 
the prognosis of a case 

(c) RADIOGRAPHY OF THE OSSEOUS SYSTEM This IS superfluous unlcss the 
findings on rectal palpation lead one to be suspicious of malignant changes in 
the prostate Radiography should be done as a routine measure in all cases 

(d) EXAMINATION OF THE EXTERNAL GENITALIA aS tO Size of the meatUS, 

condition of the epididymis, etc 

(e) RECTAL PALPATION This includes the determination of the size, con- 
sistency and mobility of both lobes of the prostate We shall refer to this again 



Fig 251 — Diagrams of lanous bladder neck obstructions 

A Contracture (fibrous) in collar form of \esical outlet and prostatic urethra (See text 
under Diagnosis ) 

B Median bar formation 
C Small middle lobe 

Hx-pertrophied trigone and interuretenc bgament mth deep pouch behind it 

under differentiation from carcinoma The normal seminal vesicle is not palpable, 
but one should always tr^'’ to palpate as high above the prostate as possible in 
order to ascertain whether anj'’ enlargement of the vesicles exists 

The size of the lobes of the prostate on rectal palpation is not a criterion as 
to the degree of their protrusion into the bladder^'* (Figs 239 and 241) In con- 
tracture of the vesical outlet as well as in median bar formation, the prostatic 
lobes max not be changed in size or consistency on rectal examination A marked 
enlargement, however, of one or both lobes of the prostate as felt through the 

In the pnnts shown in Fig 171 a man of sixtj -eight complained onh of frequencv and pam 
in the back Radlograph^ re\ealed diffuse metastases in the \ertebrae and pe]\ns due to a pnmarj 
prostatic cancer 

\oung found that rectal palpation results were correct m onl\ thirtj-nme per cent of the 


cases 
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anterior rectal trail (Figs. 94 to 961 « of great value in the diagnosis of a prostatic 
htpertrophy as the cause of the obstrucUve symptoms 

The consistency of the ht-pertrophted prostate is slighllv firmer than that 
of the normal organ i e^ moderately soft, but it is never the stony like hardness of 
the malignant prostate (sec later) 

HI TiSTS OP auE PUNcnoMAL cAPACTTv OP THE KJDKEYS They tnll be 
referred to under preparation for operation 

(g) EXAMINATION OP THE ABDOMEN TWs shouM be made routinely in 
order to avoid overlooking a tumor of the kidney and also to ascertain the degree 
of chronic vesical retenUon as determined by suprapubic dullness and palpable 


tumor (Fig 173) 

(h) EXAMINATION OP THE uRETOTA AND BLADDER. This IS camcd out in the 
following order 

(1) InserUon of a catheter (after having the patient urinate) in order to 
ascertain the amount and character (odor pus cell and bacterial content) of the 
residual” unne lutroducUon of a bulbous bougie (Fig 74) into the urethra In 
order to exclude a stricture This will be taken up again under differential 
diagnosis 

(2) Inspection of the prostatic urethra, vesical neck, Interior of bladder and 
ureteral orifices with a cystourethroscope (Fig 115) A few urologists still oppose 
this step of the examiuation for diagnostic purposes The majority of urologists 
however feel that without such direct inspection one is unable to determine 
(a) the type of obstruction which is our best guide to the method of treat 
meut (b) the presence of trabecuIatJon indicating the degree of hvpertrophy of 
the detrusor muscle and often of assistance in determining (as first pointed out 
by KoU) the presence of tabes (c) the presence of shallow (cellules) or larger 
diverticular onfices (Hate VTII) (d) the presence of vesical or diverticular** 
calculi (e) the presence of tumors of the bladder which may coexist with a 
bladder neck ofc«truction and (f) the appearance of the ureteral onfices, i 
whether normai or edematous the latter indicating infection (pvelonepfantis) of 
the upper unnary tract and finally (g) the degree of cystitis present 

Re do not wish to be understood as recommending urethrocvstoscopv as a 
method of diagnosis except In those cases, in which all of the conditions enuraer 
ated as emergency ones, ore eliminated. 

In prostatic hypertrophy urethrocystoscopy gives invaluable information as 
to the extent to which the urethra (prostaUc) h compressed by the lateral lobes 
and also as to whether an Intravesical protrusion is due to the middle lobe alone 
(Figs. 239 and 241) or to the lateral lobes alone (Fig 250) or to a trflobular 
hypertrophy 

In median bar formation one sees a transverse ridge or bar extending across 
the inferior portion (Fig. 245) of the vesical neck In contracture of the vesical 
neck there are few cystoscopic findings as compared to the other types One finds 
a greatly narrowed ngid orifice (vesical) with shortening of the trigone trabecula 
tlon, cellule formaUon, etc, all inihcntivc of obslniction at the outlet In hyper 


which h rcUlned fai the behind the otatreutloo «ft« tie wtknt 

bu \'Diani ipontiueoialy 

“ IUdk«r»phy miy be wjMive for ceruin veilctl calojU, yet they cm be cT«toB-«Tlr.TW 
** r.diOF.ch ^ 



PLATE Vni 

A Intravesical protrusion of middle and right lateral lobes in a case of hypertrophied prostate 

(Joseph) 

B Marked intravesical protrusion of both lateral lobes of hypertrophied prostate (Joseph) 

C Phosphatic calculi and marked diSuse reddened mucosa (chrome cystitis) 

D Marked traveculation with cellules (false diverticula) between trabeculae (Joseph) 

E Opening of true bladder diverticulum (Joseph) 

F Middle lobe of prostate and phosphatic deposits (Joseph) 
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and thete Is more apt to be hematuria at intervals H the calculi are small they 
cannot be felt on rectal eaamlnaUon but If there Is a single large one n rvdl 
locahied area of stonj hardness Is to be felt. If there are multiple large calculi 
there is a cracUing sensation on rectal palpation. In doubtful cases, radiography 
will clear up the situation. 

Ptosttttic A.b*cei* This may follow an acute prostatitis or complicate a 
prostauc htpertropb> Le Roy" has recently collected all the cases of suppuration 
complicating prostaUc hj-pertroph> The routes ot mlection are (a) from the 
urethra, (b) from the rectum bj way of the Ijanphatlcs (c) after false passage 
or Hthotrit> (d) hematogenous 

There are two clinical forms In the acute the chnical picture is that of a 
prostauc abscess^ and the> should be treated b> penneal drainage In the chronic 
form the suppuraUon may cither occur m the h%*penropWcd lobes or m the dis- 
placed gland tissue (surgical capsule) In this form the condition Is often over 
looked. One should suspect its presence if fever Is present in a case of prostatic 
h>*pertrophi and the urine is clear In afebrile cases, the expression of pus in a 
case of h)pertrophied prostate following massage is characteristic. One should 
always operate such cases in two stages 

Urethral Stricture. At first glance, a differentntion should not be difficult 
One must remember first that a urethral stricture at or dose to the bulbomem 
branous Junction (Fig 193) mav simulate dlnlcaJly all of the t>pes of bladder 
neck obstruction previously described Secondi> the two conditions ma> coexist 
Andre** in a senes of 300 case* of prostallc hypettroph> found urethral strictures 
in twelve the calibers of which varied from IS to 18 F They usually responded 
to dilatation. We recall sevend cases m which it was necessar} to treat a stneture 
before an examioatlon could be made of an accompanying bladder neck obstnic 
tion Symptoms of stricture usually appear earlier In life than at least one of the 
types of bladder neck lesions (prostatlc hypertrophy) but median bar and neck 
contracture can appear at the same period of life as urethra) stricture. Plfferentia 
tion is Dot difficult if one notes the point at which the bulbous bougie encounters 
resistance and combines this If possible, with a posterior urethroscopy 

Vesical Calculus. This may also dosdy rimuiate cbnicaDv a bladder neck 
lesion but is more apt to be accompanied by hematuria and pain on urination 
The diagnosis of its presence Is usually made during the examination of a case of 
suspected bladder neck obstruction. 

Atony of the Detrusor Muacle, This may be of three fold origin vir 
senile, idiopathic and neurogenic (central nervous ^tem lesions) They may all 
simulate bladder neck obstructions so far as the two symptoms, difficult urfnatfon 
and chronic relenpon are concerned By senile atony is meant a condition not 
uncommonly seen in poorly nounshed asthenic elderly individuals of both sexes, 
who present the abov'e symptoms without any objective findings. We have applied 
the tenn idiopathic atony to the group of cases In which dyauna and chronic 
retention are found in much younger individuals than is the case with the 
various types of bladder neck obstruction which we described earber 

heitber a mechanical obstruction nor a disease of the central nervous system 

" Joor dTJrol, J3 3M (April md Jity) IM? 

"Set exrflcr portioci of thl* dupter 
"J dVroL 21 374 (April) 1926 
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are demonstrable Moore of The Mayo Clinic found that in twenty-three per cent 
of so-called “cord” bladders, no lesion of the central nervous system could be 
found Thompson-Walker described similar cases These cases of apparent idio- 
pathic atony are most frequently seen in younger persons and urethrocystoscopy 
fails to reveal any obstruction Possibly the condition is a congenital one, analogous 
to the anomalies of peripheral nerve supply, which serves as an explanation for 
cases of dilatation of the ureter (see Chapter 29) observed in the fetus and shortly 
after birth 

The true “cord” bladder is most commonly a complication of tabes, less often 
of other spinal lesions (see Chapter 28) 

The tabetic bladder may occur as an independent condition or be associated 
with a prostatic adenoma The presence of residual urine and difficulty in starting 
the stream, is a picture commonly presented by both a tabetic bladder and by 
prostatic h 3 q)ertrophy or by either The question of whether one or both are 
present can only be determined by a thorough neurologic and urologic examina- 
tion Koll was the first to call attention to the more delicate nature of the 
trabeculation in early tabes than in the same stage of bladder neck obstruction 

Cancer of the Prostate The differentiation of this condition from benign 
hypertrophy will be taken up at the end of this chapter 

Treatment 

Clinically, one sees cases of bladder neck obstruction (especially those due 
to prostatic hypertrophy) under two conditions 

1 As emergency cases requiring immediate relief 

2 As cases of election in which one may choose between the various types 
of operation, suprapubic, perineal or transurethral, also, nonoperative measures 
may be best suited for certain cases 

Let us consider these separately 

EMERGENCY CASES 

Those seen during an attack of acute retention Such an emergency is 
often the result of exposure to cold, sexual or alcoholic excess or postponement 


Fig 



2S2 — Bicoude (double elbow) silk woven catheter for use in prostatics who are difficult to 
cathetenze on account of a large middle lobe (See Fig 241 ) 


of the act of urination for a long period The patient suddenly finds himself 
unable, even with the aid of his abdominal muscles, to urinate The feeling of 
discomfort is so great that he is often seen for the first time after numerous 
unsuccessful attempts have been made to relieve the condition by catheterization 

Hot sitz baths, heat to the perineum, enemas and suppositories of opium and 
belladonna are of great help here 

There are two methods of treatment of such a case (a) to empty the 
bladder completely, as soon as one has succeeded in catheterizing the patient, 
and (b) to allow the unne to escape gradually, so that the kidneys, etc , can adjust 
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themscK-es to the sudden relief of back pressure .VltbouRh w)me urologists do not 
hesitate to follow the method first named i c to c^^lcuale the bladder at the first 
dtling we bcbcs-c that the second or gradual decompression method as it is 
termed is the safer proce<lurc for the majont\ of caw of nculc retention 

We ha\*e at our di«T>o^l the following t\-pe5 of catheters (alrcad> referred to 
in Chapter 5) which we shall enumerate In the order In which wc feel lhe\ 
should be used until one succeeds in entering E\*cr> well equipped urologists 
office and hospital servnee and ci-en a general hospital «houl<l posws the following 
Soft rubber catheters with solid tips Ic the ordinarj N^Iaton catheter 
(Fig 74) 

Soft rubber catheters with hollow tips (Wishard catheters) (Fig 75) which 
can be threaded o\-er a mandrin or strict (Fig H3) 

Soft rubber catheters with coudd (elbow) tips (Fig 75) 

Soft rubber catheters with olu'arj lips (Fig 75) 

Woicn silk catheters with a coud6 (Fig 79) or a bfcoude (Fig 267) end «o 
as to follow the almost rectangular cour<e of the urethra (Hg 251) in prostatlc 
h\'pertroph> and to hug the roof of the urethra where the prostate does not 
impinge 

Metal catheters^ with the ordinary \ an Buren (Hg 72) or a coud^ (Merdcr 


or elbow) cun'c (Fig 72) 

After thorough cleansing of the external genitalia and sterilization b\ boiling 
of the abov’e catheters wc b^n preferablj with one of the catheters of the soft 
rubber wlety and if these ore not successful with one of the wo\en silk \’ariel\ 
leaving ibe metal catheters untd the others have been unsuccessful 

One must olwaj's lubricate the calbcler well nnd follow the anterior wall of 
the urethra as closely as possible without the use of fln> force The steps of 
passing a catheter are practicall> the same os lho*e described In Clhapter S for the 
passage of a sound or metal catheter (see Figs 99 to lOS inclusive) It Is verj easj 
to make a false passage, I e^ penetrate the prostate (Fig 244) if too much force 
IS used, or one is not equipped with on inslrumcnl having the proper curve at Its 
tip As soon 05 the cat^ter has entered the bladder and urine begins to escape 
one is confronted with the problem mentioned above i e immediate and complete 
as compared to gradual evacuation Allboujdi there ma> be no ill effects from the 
former wc believe that it is for safer to emplo} gome tvpe of decompression 
apparatus as first suggested by Van Zwalenberg and modified bj "ioung Bumpus 
and others or to attach on orten forceps or pinchcock to the distal end of the 
catheter and allow an ounce to escape every half hour until the bladder has been 
completely emptietk An immedmte complete decompression (evTicuation) maj be 
followed by suppression of unne or a severe hematuna which is the result of the 
acute renal congesUon The sudden fall of blood pressure as O Conor has shown 
is also a serious complication of such a rapid emptying of the bladder As soon 
as the acute retention has been rebeved*® the further treatment does not differ in 
principle from that presented by cases which we have termed those of election 

pmiclurt ol iht Wewied bUdder ihotdd be cmplojed^ti a l«t twt 1 q our 
(tooH not be erapJoved, except o t Uit rewrt on Kwunt ot the danger ol l*l»e 
FlfuK^ ihtmld be left In place »fter having been itUchcd to tho penl» u ihown In 
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Cases seen with massive hemorrhage into the bladder Aside from the 
passage of liquid and clotted blood with a small amount of urine, these cases (see 
Stmiptoms and Diagnosis) differ little from those of acute retention The bladder 
usually reaches to the lunbihcus (Fig 173) and is filled with blood E\en though 
one has been successful in entering the bladder with a catheter, the eye of the 
latter may be rapidly occluded by a blood clot Every effort should be made to 
wash out some of the clotted and liquid blood in the bladder and to reapph 
the inhing (Fig 106) catheter If, in spite of e\er 3 ^ such effort, the bladder 
continues to fill with blood, onlv a suprapubic c)"stostomy (see Chapter 52) will 
relieve the condition, so that the case can be “tided o^ er ’ into the stage of 
election We have encountered massive hemorrhages of this variety (a) in a greatl\ 
congested middle lobe, (b) in a case of ulceration of the vesical aspect of a 
prostatic cancer, and (c) in a case in which a calculus hung behind a relabxeh 
small middle lobe had caused a decubital ulcer on its posterior surface 

Cases presenting the clinical picture of a severe cystitis complicated 
by pyelonephritis The best treatment to be employed here is c}stotom\ for 
drainage C 3 'stotomy acts as a safety-\alve, puts the bladder at rest, and controls 
any further kidnet'^ mfection Unnan' antiseptics, ammonium chloride, urotropin 
and sulphamlamide in large doses are of extreme value here 

If the inhnng urethral catheter is not tolerated, suprapubic drainage*' should 
be resorted to earW In some cases, if the pt elonephntis is se\ere and can be 
localized as involving only one kidney, or when there is a complicating peri- 
nephritic abscess, no time should be lost in exposing the kidney, being giuded b\ 
the principles to be described later (Chapter 39) 

In the preceding paragraphs we have attempted to outline the treatment of 
the cases which are most commonlj’^ first seen in the emergency stage We will next 
take up the cases in which such urgent sjmiptoms are absent 

TREATMENT OF CASES OF ELECTION 

These constitute the vast majority of cases The minor degrees of median 
bar, bladder neck contractures and small lateral lobe h^qiertroph}’^ not producing 
retention, but producing some obstructive sjTnptoms and pain, will frequently 
respond to prostatic massage and dilatation, Tvith sounds, carried out at interv als 
These patients are comfortable, and usuall}'^ require nothing else o^er a long 
period of time IMany of these patients are now treated satisfactorily b}'' trans- 
urethral resection However, a number will improve with dilatation alone INlany 
of the sjTiiptoms in the cases of minor degrees of h 3 q)ertrophy are due to the 
associated prostatitis which is frequentlj'' present This can usuall}'' be rehei ed by 
prostatic massage and heat to the perineum 

No hard and fast rule can be laid dowm which will govern ever)'^ case There 
are a number of conditions which influence the decision as to whether the patient 
should be kept under observation, or be taught to catheterize himself, if there is 
retention, or be advised to have the bladder neck obstruction removed, such as 
(a) Cases without retention (b) The presence or absence of a complicating 
diabetes (c) The condition of the cardiovascular apparatus (d) Cases with 

* After the emergencj sjmptoms, due to the acute c^-stibs and pj elonephntis, have subsided, 
the case becomes one of election (see below for treatment) 
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retention (residual urme) and the evidences of back pressure edccts, both local 
and s>-<-temic mentioned under palholow and diagnosis 
Let us consider these scparatcl> 

(t) Treatment of Cases Without Retention. 

General Measures, The mode of fixing should be regulated to ax-old con 
gestion of the prostate and bladder neck If the fwlient s circumstances permit 
a climate should be sought for the winters sojourn nhlch will be as do aTid 
warm as possible Throughout the jear cx-crj effort should be directed to prevent 
chniing of the bodx The diet should exclude highl> Bcasoncd foods carbonalcrf 
waters alcohol and aim to include foods which mil aid dail) cx-acuatlon of the 
bowels Exercise can be laWcn In moderation cspeciallx walking golf etc. but 
not horseback soon os the desire to urinate Is experienced the act should not 
be postponed This wc hax-e obs^ed to hax-c been the exciting cause of an acute 
retention on scx*eral occasions The «exua\ life must also lie regulated so as to 
avoid excessive congestion of the prostate and posterior urethra In some cases 
there i$ an arcompan^ing impotence ond abnormal stimulation is sometimes re 
sorted to bj the patients In order to ov-ercome this. 

Local Measure*. The x ra> and radium have not succeeded In relieving the 
s^-mptomt inculent to the carlv stages of case* of bladder nock obstruction 
Although some urologists believe that there wns a noticeable reduction In the 
size of the prostate after the use of these therapeutic measures the majority 
have not had this expenence If there Is on accompan>ing c>-sthis e<pcdal!> with 
pam on urination the treatment outlined In (Chapter 25 xbould be follorred 
^Ith recurrent formation of vesical calculus, even though no ev-idenccs of rcten 
tion can be found, one should roulinel) ^rch for an obsirxKtion at the bladder 
neck In several of our cases In which calculi had cither been repeatedl> removed 
elsewhere by the suprapubic route or crushed (lllholrit> ) there was no permanent 
relief until a badder neck contracture median bar or hjpertrophlcd prostate had 
been eliminated Internal medication Is seldom Indicated unless it is necesvirj to 
alkalmixe or acidify the urine temporarily in the treatment of nn accompanying 
cj-stllis In the way of local measures, wc hove found that the passage at Interv-als 
of a relatively large sound (28F) followed by the Instillation (Fig 111) of some 
mild silver preparation, suffices to reliev'c the frequency a little 

(b) The Presence or Absence of a Complicating Diabetes. 

The presence or absence of a complicating diabetes is of Importance because 
it increases the operativT risk and the Infection which may follow which is poorly 
tolerated. In addition arteriosclerosis Is a frequent accompaniment of diabetes. 

inth our present day me of insulin, these objecuons may be considered less 
important Patietus with a severe diabetes aa roanlfested by high blood sugar 
content (hyperglycemia) of the blood or marked glycosuria should be given a 
“maintenance diet with added carbohyxlrate In the form of orange juice In the 
most urgent cases, the IntravcDoua use of glucose (lP-20 per cent) with enough 
insulin to cover” the urinary sugar ” is advisable WTwn the glycosuria cannot 
be estimated immediately a Urge dose of insubn should be given at once and 
the blood sugar content of the blood determined as soon as possible so that one can 
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estimate the necessary dose of insulin for the subsequent treatment of the case 
Patients with symptoms of impending or fully developed diabetic coma, should 
not be operated until rigorous treatment has been instituted and marked improve- 
ment follows 

Patients with diabetes of long standing who present no urgent (emergency) 
symptoms, should be treated actively with fairly high diets and insulin, until the 
blood sugar content is approximately normal and there is no sugar in the urine 

When these patients are sugar free, and this can usually be accomplished in 
a few days, operation is not attended with much greater risk than m the non- 
diabetic If the prostate is not too large, transurethral resection is the operation of 
choice in these patients 

(c) Condition of Cardiovascular Apparatus 

If there is marked evidence of cardiovascular disease in the form of decom- 
pensation or myocardial insufficiency or high blood pressure (above 200) it is 
advisable to treat the patient with rest, cardiac tonics, etc In the past many of 
these patients were considered poor risks, for either suprapubic or perineal 
prostatectomy, and were often relegated to a catheter life It is relatively rare 
now to see patients who cathetenzed themselves over a period of months or years 
Patients with distinct urinary retention who without operation would use the 
catheter, should have the obstruction removed as soon as the maximum recovery 
is obtained Since the advent of transurethral resection, the patient with cardiac 
disease who is a poor risk, the arteriosclerotic and the aged and feeble have been 
relieved of bladder neck obstruction by this procedure When done rapidly and 
skillfully transurethral resection is usually well tolerated by these patients who 
are not good subjects for an open operation Willius’ observations are of the 
greatest interest and his statement that “team work has done much to reduce the 
operative mortality in bladder neck obstructions,” cannot be overemphasized Of 
705 prostatics who were examined by electrocardiography, cardiovascular disease 
was found in 293 The order of frequency of these was arteriosclerotic cardiac 
isease forty-three per cent, arteriosclerotic and hypertensive cardiac disease 
t irty-six per cent, hypertensive cardiac disease unassociated with outstanding 
arteriosclerotic features (17 per cent) and miscellaneous types of cardiac disease 
me uding angina pectoris), four per cent The arteriosclerotic and h 3 qDertensive 
types are found more frequently associated with prostatic hypertrophy than with 
any other form of obstruction 

TLe patient who is decompensated often develops an acute retention due to 
t e e ema at the bladder neck A retention catheter is usually well tolerated 
owever, some patients cannot tolerate a catheter, and repeated catheterization 
on y increases the edema Cystotomy can be done very simply under local anes- 
esia with very little discomfort to the patient It is interesting to note that the 
patient with cardiac disease can well tolerate a cystotomy done expeditiously, 
an also later a rapid suprapubic enucleation Although it is true that trans- 
uret ra resection has increased the scope of prostatic surgery in the patient with 
car lac disease our experience has been that except when fibrillatmg or badly 

ecompensated these patients do not react badly to open surgery when done with 
u minimum of trauma 



THE prostate 


88T 


Treatment of Caam with a Minor Degree of Retention 

In tUs group belong casea with frequency, nocturia 1 to 2 times, and slight 
difficulty in urination in which one finds a residual unne ot from one to three 
ounces The majority of such individuals are not consaous ot their inabiUtv to 
completely empty the bladder Clinical observations shoo that infection of residual 
unne can occur (by the hematogenous route), without the individual ever having 
been catheterlied. This however, is so uncommon that as long as it is unnecessary 
to evacuate the bladder by catheter there is no urgent indication to remove the 
bladder neck obstruction by operative procedures on account ot such a potential 
hematogenous infection It the urine remains dear and the blood chemistry, 
functional tests, general condition, eliu, reveal an absence of eyndences of either 
local changes In the unnary tract or of systemic mtosiaition these patients 
should only be kept under observation The regulation of their mode of hfe, diet 
etc-, should be along the hnes given under cases without retention until they 
present symptoms etc. of the next group 

Cases with Maior Degree of Retention. 

WTien the sjTnptoms of frequency nocturia urgency and difficulty m unna 
Uon are more marW and the r^duid la three ounces or more operative Inlerfcr 
cnee is indicated In these patients there Is evidence not only of local damage to 
urinary tract, but also systemic reaction to the long standing back, pressure and 
the frequently associated infection As Davis** expresses jt tersely The advis- 
abHity of operation is not determined by the die of the prostate etc. nor by the 
age of the patient but by the degree of obstruction produced” The indications for 
operative Intervention are much broader now than In the past The development 
of the transurethrai approach has enlarged the field of prostatic surgery ilany 
patients with moderate degrees of obstruction can now be relieved by trans- 
urethral resection Suprapubic and penneal prostatectomy were usually deferred 
in these patients m the past until the ^mnptoms became more marked Many pa 
tienis with cardiovascular disturbances and those who are of advanced age and 
feeble can tolerate a rapid transurethral resection whereas the open operation 
ma> be too haiardous. It is relatively rare now to see patients who have been 
placed on a permanent catheter life, for even the poor risks can frequently be 
offered relief When repeated catheterixation or the retention catheter is tolerated 
this is carried on for a few weeks or months until the condition of the pabent Ira 
proves and then transurethral resection or surgical prostatectomy can be done 
TlTien the catheter is not well tolerated or the condition of the patient dott not 
improve cystotomy should be done under local anesthesia for the purpose of dram 
age and for renal decompression There is nothing as satisfactory in prostabc 
surgery as a preliminary suprapubic cystotomy When the nsk was considered too 
great for prostatectomy these patients were kept permanently on cystotomy drain 
age In other cases many months or even years would elapse with a cystotomy tube 
in place before prostatectomy was considered safe. In a review of a large series of 
cases taken from the records of the Cook County Hospital (Rolnick and 
Riskind) we noted that the safest of all operative approach on the prostate was 
suprapubic c>*stotom> followed by transurethral resection These bad risks who 
haw had preliminary suprapubic d rainage am be rcliei,-ed of their obstruction 

^Edwtn Neb. Med. Joam, i747 (Feb) 1M7 ~ 

Rotnkk aod Riiklnd. Jour UroL, S7 No 1 (Job.) IW7 
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later by transurethral resection Careful pre-operative preparation has lowered 
the mortality in prostatic surgery to the point where it is no greater than for 
other operative procedures, constant attention to many details of the pre- 
operative care is necessary These include the following— most of which have 
been previously mentioned 

Pre-operative Preparation of Cases 1 Treatment of any cardiovascular 
disturbance (see above) 

2 Treatment of diabetes (see above) 

3 Thorough examination for any underlying or associated lesion of the 
central nervous system 

4 Tests for coagulation time of the blood If delayed, calcium chloride or 
thrombo or hemoplastm are given for a week before operation 

5 Reduction of the vesical and renal infection as far as possible (see above) 

6 Aiding elimination through the kidneys by large amounts of fluid with fruit 
juices'^® and thorough elimination through the alimentary tract 

7 Complete information as to the type of obstruction, and of complicating 
vesical diverticula or calculi, by urethrocystoscopy, wherever possible 

8 Decision not to operate until the results of the chemical examination of 
the blood and phthalein output are satisfactory 

We will only discuss the last named a little more in detail 

There is at present but little difference of opinion in regard to the value of 
blood chemistry as a guide in determining the time when operative procedure is 
safest The same cannot be said of the dye and analogous tests such as the con- 
centration and dilution tests, which are very valuable in Wildbolz’s opinion 
Although we know that there may be a retention of end products of protein 
metabolism in the tissues (see Chapter 8) without causing any changes in the 
chemical composition of the blood, yet the results of the latter can be taken as a 
fairly accurate guide as to nitrogen retention and hence of renal insufficiency®^ 
A patient whose blood urea is over 50 mg per 100 cc and creatinin over 2 mg 
per 100 cc is not a safe risk Every effort must be made either by the use of the 
inlying catheter or suprapubic drainage and forced fluid intake, to bring the 
percentage of the above to 30 and 1 5 respectively 

In regard to the phthalein test there is beginning to be some doubt about 
its value in determining renal insufficiency This is due, as E Clay Shaw and 
Hjrnian have shown, to the variation in the quantity of the dye which is eliminated 
during the usual two-hour period of observation It is far safer to extend the time 
of observation to four hours In some large urologic clinics the phthalein test has 
been practically abandoned and greater reliance placed upon the results of the 
chemical examination of the blood, taken in conjunction with the appearance of 
the patient By the latter, we mean the recession of the symptoms of dehydration 
and urosepsis, previously enumerated 

If the phthalein test is employed, one may say in general, that a high urea 
content in the blood and a low phthalein output, are as a rule, concomitant find- 
ings A patient with a blood urea of over 50 mg per 100 cc and a phthalein output 
below 30 is not a good risk 

Orange juice is given preference We rarely find it necessary to give glucose intravenously 
This term is almost universally employed at present to indicate the inabihty of the kidneys 
to perform one of their chief functions, viz , to eliminate waste products of metabolism 
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Type* o£ Operative Procedures, The technic of these is taken up in 
Chapter 49 so that ordy the various procedures at our disposal vriU be cited here 

1 The Thompson Cold PtmcH and Tire Rcctdscope All of these are rec 
ogmzed procedures for oues of contracture of the vesical neck and for median 
bar formation, 

2 PeUTKIIAL and StmiAPUBIC PEOSTATECTOUY' FOR PSOSTATIC HYPEBTROpHV 

We do not propose to enter into the discussion of the still actively debated ques- 
Uon of tie relative merits of the two methods (penneal and suprapubic) of 
removal of the hypertrophied prostate The choice between the two is largely 
based upon the foUomng 

(a) Personal expenence The majority of operators find that the technic of 
suprapubic prostatectomy is much simpler than that of the penneal route. 

(b) There la a feelmg that injury of the external v'csical sphincter (Figs, 49 
258 and 259) is much less likely to occur m suprapubic removal 

(c) Many cases require suprapubic drainage as a first step because the In- 
lying catheter cannot be tolerated and the removal of the prostate through such 
an opening is a comparatively simple procedure, under spinal or sacral block 
anesthesia (*ee Chapter 10) 

(d) There still prevails the Impression amongst urologists that fistula follow 
mg operation Is more common after perineal prostatectomy 

Choice of Operative Method The three methods of approach for the 
removal of the obstmetang prostate are suprapubic, penneal and transurethral 
Personal experience of the operator is a large factor in the choice of the operation 
Some urokr^ts do perineal prostatectomy routinely In practically all cases Others 
find two-stage suprapubic prostatectomy as the most satisfactory procedure and 
follow It routinely In recent years since the advent of transurethral resection and 
transurethral prostatectomy this method of approach has been adopted routinely 
In practically all cases bv some urologists In some clinics this method has com 
pletely replaced both suprapubic and pierineal prostatectomy Some men who have 
acquired considerable skill m transurethral prostalic surgery are able to ade- 
quately remove all obstructing tissue by this method inespective of the size of 
the prostate However the majonty of urologists will have best end results by 
selecting the tjpe of operation best suited for the individual case having m mind 
particularly the type of obstruction present We have not limited ourselves to 
one type of operation We have had considerable expenence with penneal prostatec 
tomy and transurethral resection as wdl as suprapubic prostatectomy, and agree 
with most urologists that there ore certain indications for the various types of 
operations. 

Indications fob Tbansurethbai. Resechon Median bars nod contractures 
at the bladder neck ore ideally suited for this procedure Small commissural hyper 
trophy or median lobe enlargement and minor degrees of lateral lobe hypertrophy 
are also well suited from transurethral approach Caranoma of the prostate will 
be discussed later in the chapter WTicn more than 20 grains of tissue require 
removTii this can be considered an indication for surgical prostatectomy Although 
some urologists are of the opimon that there are no contraindications to trans- 
urethnil surgery the following condiUons require a preliminary suprapubic 
cystotomy Marked proslatlc infection, markedly Infected residual urine a bleed 
ing prostate with history of hematuria, inability to tolerate a retention catheter 
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and high blood nitrogen retention With a cystotomy wound already present it is 
much easier to enucleate the prostate than to remove it transurethrally 

Transurethral prostatectomy is more difficult than either perineal or supra- 
pubic prostatectomy The resectoscope has demonstrated that the cause of symp- 
toms in prostatic hypertrophy is due to obstruction, and that removal of the 
obstruction is necessary for relief Irrespective of the method of approach prosta- 
tectomy IS necessary It is far easier and safer to enucleate a large prostate than 
to remove it by the transurethral route Those who do transurethral resection 
routinely remove the large prostate m stages Difficulties and complications 
increase m direct proportion to the amount of tissue removed transurethrally 
The work of Flocks in the blood supply to the prostate is illuminating “There 
are two groups of arteries within the prostate — an external capsular group which 
shows little change with age and with the occurrence of hyperplasia, and an 
internal group, the urethral group, which enlarges significantly with age and 
very markedly with hj^erplasia The latter is very important in the consideration 
of transurethral prostatic resection and local repair following this operation for 
two reasons (1) Its anatomical arrangement — the urethral group of arteries 
penetrates at the prostatic vesical junction and then turns distally in a course 
more or less parallel to the urethral surface, (2) its ultimate destination — this 
group of arteries forms the mam source of blood supply to the hypertrophied 
portion of the prostate ” Thus, removal of tissue from the floor of the urethra 
and bladder neck only, i e , “resection,” is not only unsatisfactory for the relief 
of obstruction, other than a bar or small middle lobe, but also deprives the remain- 
ing hypertrophied tissue, if left behind, of most of its blood supply When much 
tissue IS left behind, the urine continues cloudy for a long period of time The 
“muddy” urine is due to slough and secondary infection of the remaimng tissue 
which has an inadequate blood supply 

COMPLICATIONS OF TRANSURETHRAL RESECTION Eemorrhagc This IS much 
better controlled at present with the use of the Foley-Alcock hemostatic bag 
attached to the retention catheter It is still a serious complication — the patient 
can become exsanguinated in a few hours Late secondary hemorrhage is common, 
occurring within 4 to S days, but frequently 10 to 12 days later This can also be 
severe, indicating some infection Carcinoma of the prostate frequently shows 
later recurrent bleeding 

Infection Prostatitis is practically always associated with an h}q)ertropby 
The retention catheter acts as a double edged sword, for it also promotes infection 
When the residual is 100 cc or less, no preliminary catheterization is done Many 
urologists cystoscope the patient only immediately before resection in order to 
avoid infection Most of the urologists who employ the cold Punch — the Thompson 
Resectoscope — do not give the patient any preoperative preparation or catheteriza- 
tion even in the presence of complete retention in order to avoid infecting the 
prostate and urethra by preliminary catheterization With infection there is a 
sudden rise in temperature , chills are frequent A marked pelvic cellulitis may 
ensue with ascending retroperitoneal infection Septic pneumonia with multiple 
abscesses is found in fatal cases 

Incontinence The over-dilatation with the large calibered instrument used 
in resection may destroy the external sphincter, also damage may result from 
too much traction with the Foley-Alcock bag In doing the resection both the 
external and internal fibers of the sphincters may be cut 
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Operaltve Comphcattons These are not as common as in the past One who 
docs resections should have a large experience with the cystoscopc also, be well 
provided with a capable nursing and medical staff for the postoperative care 
The casual operator will be much safer with a two-stage suprapubic prosUtectomy 
Rupture of the Urethra As stated previously the resectoscope is a large 
instrument, false passages may occur a tight stncturc may be tom, and the resecto- 
scope loop niji> go through the prostaUc capsule or the urethra This is a serious 
comphcation and requires cj'Stotomj and drainage as soon as it occurs. 

Unnary Eirtravasation Rupture of the prostatic urethra and extrav 
asation through injury to the bladder, or rupture of thin prostatic capsule will 
result in extravasation. The patient very early usually during the operation 
complains of marked suprapubic pain and within a few hours of pain on one 
side with tenderness and objective evidence of extravasation Some of the other 
complications will be discussed in Chapter 45 Operations on the Prostate. 

Indications for Cystotouy for PnzLiiiiNAaY Drainage These have al 
ready been mentioned Bladder Calcnli or diverticula in assoaation with hyper 
trophy also require preliminary cystoloni> WTicn m a quandary as to whether 
to do a resection In a border line or complicated case it is well to remember 
there Is nothing that gives the surgeon as much a feeling of security as a pre 
limlnao cystotom> In a review of a large senes of cases from the records of 
the Cook County Hospital recently published by one of us the mortality from 
cystotomy was reported as over 20 per cent. However this Included a large 
number of very poor operative risks for whom relief was attempted, and it also 
included cystotomy done for stone diverticulum and tumor The mortality from 
cystotomy prebminary to prostatectomy in private practice done carefully under 
local inhltradon anesthesia Is less than 5 per cent 

iNniCATiONS FOR StjPRAPcraic Prostatectomy Some urologists do prelum 
nary drainage with a retention catheter and then remove the prostate m one 
stage Occasionally a one stage prostatectomy without preliminary drainage in 
a patient who is a good nsk may be mdlcatcd. However the two-stage operation 
a prebminary cystotomy with drainage followed prostatectomy 10 to 14 
days later is the standard procedure followed by most urologists The large 
Intravesical prostate should be removed suprapubicalJy WTien there has been 
considerable infection of the prostate marked reduction in size follows supra 
pubic drainage The bleeding prostate should be removed suprapublcally It Is 
interesting to note that c>’3totom> alone will control active prostatic bleeding 
—the soil spong> prostate that bleeds readily Is more safely removed supra 
pubicall) than by the trans-urethral route The large prostate with lateral lobes 
extending upward subveslealij is more safelj removed suprapubically 

Indtcationi for Perineal Prostatectomy A large prostate In a man 
with a Urge abdomen in whom the suprapubic approach would be very difficult 
small fibrous prostate with chronic prostatitis, associated prostatic calculi Rffien 
caranoma is suspected the penned route Is best for a more radical excision 
of tissue can be done and a pos5ibnit> of cure exists. 

Complication*. Systemic complication* 1 Cerebral hemorrhage or 
thrombosis. 2 Cardiac complications (an^na pectoris auricular fibrillation etc.) 
These are less common since belter team work between the internist and urologist 
prevails (see above) 3 Puhnonarj complications (pneumonia pulmonarj em 
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bolism septic broncho-pneumonia, etc ) Pulmonar}'^ embolism is not so fre- 
quently obser\ed when the patient is allowed to be active at a much carher 
period of his convalescence, than formerly 4 Signs of renal insufficiency ma\ 
present in the form of commlsions, anuria, stupor, hiccough, vomiting, etc 
These are seldom observed if the preoperati\e care of the kidne 3 ^s has been 
adequate 5 Acute gastric dilatation and ad 3 mamic ileus (These are taken up 
more fully in Chapter 54 ) 6 Sepsis from the prostatic bed often terminating 
m septic bronchopneumoma and multiple renal cortical abscesses 

Early Local Complications of Suprapubic and Perineal Prostatectomi 

1 Hemorrhage This ma 3 ' occur immediatel 3 ’’, le, within the first fort 3 - 
eight hours or be dela 3 'ed (second or third week) The former can be aioided 
b 3 '^ careful suturing of the prostatic bed and the use of the Hunt modification of 
the Pilcher-Hagner bag (see Chapter 49) Hemorrhage is less frequent^ seen 
after perineal prostatectonty 

2 Wound Infection This ma 3 '- involve the edges of the incision or spread 
to the perivesical and perirectal spaces Alkaline infection of the wound is fre- 
quentl 3 ^ observed, particularl 3 '^ in the debilitated, and when there is marked in- 
fection of or bleeding from the prostatic bed 

3 Epididymitis and Seminal Vesiculitis These occur in about 20 per 
cent of all cases They can be eliminated b 3 ’^ proph 3 dactic ligation and division 
of the vas deferens (Vasectom 3 '') preceded b 3 '^ injection of the seminal vesicle 
(Vasotomy), through the divided proximal end of the vas, before ligation This 
IS now our routine procedure if the patients’ consent can be obtained 

Late Local Complications 1 Persistent fistula This is most com- 
monly due to a stricture at the prostatomembranous (Fig 253) or at the pros- 
tatovesical junction If one dilates these with a bougie (conical end) or sound, 
the fistula will usualh'- close rapidl 3 '^ Strapping of the suprapubic wound com- 
bined with the use of the inljnng catheter (Fig 106) will greatlj'" hasten its 
closure 

2 Persistence of symptoms such as frequenc 3 q retention, p 3 niria, etc , may 
be due to the presence of tags, a shelf or canopj'^ formation (Fig 253) above the 
prostatic bed, overlooked diverticula or to a pj'^elonephritis (often with an 
associated reflux) (Fig 249) 

Hyman has shown by postoperative cystography that an hour-glass de- 
formity ma 3 '^ follow prostatectomy and favor infection We found that this 
(Fig 270) was the cause of recurrence of s 3 Tnptoms^' in a case which we saw 
three years after prostatectomy, elsewhere Sjmiptoms may persist if a neurologic 
lesion (see above) has been overlooked The same is true if microscopic exami- 
nation of the excised tissue is not earned out routinely The presence of a carci- 
noma (see later in this Chapter) may be quite evident from the gross appearance 
of the specimen at operation or the malignanc 3 ^ only discovered on microscopic 
examination This was the case in 2 per cent of 277 supposedly benign prostates 
reported b 3 ' Aschner Caulk^^ reports similar findings 

C 3 prostatic bed as thicklj incrusted -w ith phosphatic deposits 

^Aschner (Jour Urol 12 251, 1924) 

Caulk (Bost Med and Surg J 190, 700, 1924) found carcinoma in seven per cent of 
150 cases of contracture and bar formation at the vesical neck 
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} mcuMENCE AFTEB oPEEATioN These are of two rarieties (a) falM, i e, 
a nodule has been ov-erlooked and remains attached to the 
(b) true recurrence Cases of the latter form hate been reported 1^ TnkaUshi 
nnH we ha\e observed one Adenomatous 


FiQ, 253 



formation occurs In some of the glands still 
intact although compressed of the surgical 
capsule which represents the displaced nor 
mal odult prostate as was explained under 
anatomj of hjiicrtrophlcd prostate The be<l 
from which the prostate has been removed 
^ould alwn>'s be carefully Inspected or at 
least palpated to sec If an> nodules remain 


Fio. 2W 



Fm. 2S3 — Dfa*™ anna tic rc p r ejtrn UUon o( nrtouf atao of poftopmtive complkatiom it 
or nou ttUdder Deck after piroitatectoniy (See leiU) 

A. Hour glw defonnky (See Ftjt 254 ) 

B Strlctore at fooctlon of rmnUtk bed and bladder (most common) 

C Stricnrrr at )tinction of anterior end of prcatalic bed and urethra (Im common) 

I) Stricture at both ends of prostatic bed (rare) 

E cranopy o ihelf over prostatk bed ao that peostaUc bed and bladder are almost seperate 
Fm. 254 — CystOfiam ihowfnt bou glaai appearance of bladder and proatatic bed three jean 
after suprapubic prostatectomy 


If a removed prostate reveals small nodules on its surface or is composed of 
many separate nodules (of hyperplastic glands) one can easily visualise bow a 
Dodole could be overlooked 


ilALIGNANCIES OF THE PROSTATE 
Caiicinoxm or the Prostate 
PATnOLOOY 

In order to understand cardnoma of the prostate one must bear in mind 
the following 

(a) The normal prostate (Fig 57) Is made up of a large number of glan 
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dular acmi which radiate in all directions from the lumen of the urethra in the 
adult (Figs 57, 63 and 238) as in embryonic life (Figs 10 and 11) 

(b) The so-called hypertrophied'*'* prostate is composed of a number of 
nodules and each of these in turn is formed by glandular acini in a state of hyper 
plasia or proliferation which still remains within normal range, i e , does not 
present the characteristic indications of malignant changes (see below) The 
origin of these hyperplastic nodules from certain glands of the normal adult pros- 
tate was explained above 

After middle age, the prostate may either fail to undergo the glandular 
hyperplasia characteristic of prostatic hypertrophy, i e , it may (a) remain 
normal m its architecture or (b) certain of its glands proliferate in a typical 
manner to form the so-called “hypertrophied” prostate 

In view of the above it is not difficult to visualize how atypical prohfera 
tion of the epithelium of the glands of either the normal or “hypertrophied” 
pro'^tate will result in a carcinoma This origin of a carcinoma of the prostate 
fiom the glands of either the normal adult or the “hypertrophied” prostate ex- 
plains why the type almost invariably seen is an adenocarcinoma 

Cancer of the prostate develops in one of three ways 

(a) In a limited portion of the adult prostate, usually the posterior portion 
(wrongly called lobe) of lamella 

(b) Diffusely in one or both lobes of the normal prostate (Fig 57) 

(c) In association with prostatic hypertrophy (Fig 255) 

In this last named group one frequently first observes carcinoma in the pos- 
terior portion of the gland, but it can equally as often be seen only on naked eye 
or microscopic examination, in other portions This explains the frequent clinical 
association of benign prostatic hypertrophy (really hyperplasia) and of carcinoma 
It emphasizes the necessity of both naked eye and microscopic study of every 
removed prostate or other neck obstructions Statistics vary as to the frequency 
with which adenocarcinoma has been found in prostates removed at operation for 
apparent benign hypertrophy 

Incidence Aschner found malignant changes in 2 per cent of 277, Kummell 
in 21 per cent of 204, Floderus in 10 per cent of 800, Young in 17 per cent of 
3,236 and Swan in 25 7 per cent of 674 cases 

Recent reports by Rich and Moore are of interest and are illuminating They 
show a high incidence of occult carcinoma of the prostate Rich reports the finding 
of carcinoma of the prostate m 41 of 292 autopsies Of this number 27 were not 
diagnosed chnically Moore noted that carcinoma begins in the posterior sub- 
capsular portion, or the posterior lobe of the prostate and is quite independent 
at first of the hyperplastic lobes In Moore’s 52 cases of occult carcinoma diag- 
nosis was made in only 10 Carcinoma of the prostate occurs with increasing 
frequency from the 5th decade until the 9th decade, when it reaches the inci- 
dence of almost 30 per cent The finding of carcinoma following enucleation 
in apparently benign h3q)ertrophy has been reported to vary between 5 and 15 
per cent It is well to note that the microscopic diagnosis of carcinoma of the 

In the section on hypertrophied prostate we have urged retention of this term because of its 
being more generally employed than the more accurate one of hyperplasia or as Ribbert prefers, 
adenoma 
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prostate is often difficult in earlj cases, and that pathologists nia> frrqueml> 
disagree In the diagnosis of carcinoma Tihere there is no clinical evndcnce This 
can account for the \'ariaUons in the incidence of carcinoma of the prostate In 
the various reports, A re\oerv of the necropsj records of the Cook Count\ Hospital 
indicates an Incidence of occult carcinoma of the prostate as being o\er 10 per cent 

There are certain characterirtlc* of proeutic cancer from the pathologic 
standpomt which it is adMSablc to keep In mind chnlcallj These arc 

(a) If the epithelial proliferation predominates o\er that of the fibrous 
stroma, the grmvth is soft If the opposite be the case the growth is \'ei^ hard 
^\e will direct attention again under diagnosis to the fact that the absence of 
the typical stony hardness in carcinoma of the prostote on rectal palpation, does 
not exclude malignancy 

(b) The growth is usualli limited by the fasaa of Denonniliers (Hg 48) 
and travels upward so as to ln\Tide the base and later all of the seminal N'esicles 
and also the notch (intervesicular) between them In some cases the growth at 
first remains confined to the prostate (which Is of the utmost Importance from 
the standpoint of operability) 


Extension of the growth beyond the limits of the prostatic capsule takes 

place in one or more of three ways 

\ By contiguity to the urethra bladder^ and rectum Of these the 
urethra fs for more frequently invaded than the other two The bladder wall re 
mains free until a comparatively late stage. In some the entire bladder mav be 
surrounded by caranomatous Infiltration before the mucosa is fnvolvTd In a 
recent case, severe bematurfa was a prominent symptom dunng the terminal 
stage as the result of such an involvement of the posterior bladder wall Carcinoma 
may attain an extenslv-e growth In the prostate and seminal vTalcles without 
causing any urethral obstruction In other cases, the fibrosis^’ occurring with 
carcinoma may constrict the vesical orifice or prostatJe urethra or may give rise 
to obstructing bats at the vesical onfice These facts must be kept in mind in 
the treatment by cautery punch or suprapubic excision of median bars or bladder 
neck contractures. Caulk found carcinoma in 7 per cent of ISO such cases Ulcera 
tion of the urethral mucosa overlying the malignant prostate can occur excep- 
tionally at a comparatively early period and give nse to a massive hemorrhage 
into the bladder as was observed by us in a recent case 

2 Ertonaiori to the periureteral tissues takes place late and results in 
compression of the ureters with resultant dilatation just os Is so often the case 
in carcinoma of the uterus (see Chapter J5) Extension by contiguity may involve 
the pelvic Jasds and its loose fibrous tissue and from here upwards Into the 
retropentoneal area and even into the medlastimira 


3 Lymph Node Involvement. For clinical purposes It is important to 
remember the foilowing routes of lymphaUc drainage of the prostate 

(a) LncpHATiCfi w'Hich pass along thz sides of the rectum** to the nodes 


eitinrion to the bUdder ofteo fiva rite to the fint •ymptona, or m*y ettse juch a 
d<»r« of obttr^D of the mioJ o«k u to McctelUte rdW bj the ctatoy pooci or crjtotomv 
" Youn* tJroloty Vol 2 p 62} 1V26 ^ ur crwiomy 

la the ewliot lymptom, were rerUl, owiof to the 

Qvmopoient ol tn rUemtve tovoivement of the*: pimecUl lrapb*tlc» 
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along uhe mleinal iliac vein (Figs 58 and 256) These nodes are in close relation 
to the sac'-al plexus and explain the appearance of uni- or bilateral sciatica (see 
symptoms), as an early symptom in some cases 

(b) Lymphatics which pass along the seminal vesicles, (Fig 256) vasa 
deferentia and lateral aspects of the bladder to empty into the external iliac 
nodes 

(c) Lymphatics which drain the nodes of the external and internal 
iliac chains and pass upwards along both sides of the large abdominal and 
thoracic blood vessels The invasion of this last named group explains the wide- 
spread involvement seen in some cases, at an early and in others only at a late 



Non carcinomatous portion of 
posterior lamella of prostate 


Fig 255 — Sagittal section of bladder showing development of carcinoma m the posterior portion 
of a prostatic h>pertrophy (Tandler and Zuckerkandl) 

stage, of the retroperitoneal tissues At times even the mediastinum is invaded 
by an extension of this carcinomatous lymphangitis and lymphadenitis The poten- 
tial involvement of the lymph nodes such as the supraclavicular and deep cervical, 
can be easily visualized from what has just been stated Bumpus found such 
an enlargement (supraclavicular) in twenty-five (11 per cent) of 243 cases in 
which the spread along the lymphatics was demonstrated 

(d) Lymphatics to the femoral and inguinal nodes This mode of exten- 
sion of a carcinoma of the prostate is comparatively rare, yet we recall a recent 
case in which an old man was admitted to the hospital on account of an inguinal 
adenitis which was found on further study to be secondary to a carcinoma of the 
prostate Bumpus found the inguinal nodes involved m forty-four cases (18 
per cent of lymphatic system metastases) 

Metastases by the hematogenous route Why primary carcinomata of 
certain organs like the prostate, breast and thyroid should be more frequently 
followed by secondary deposits in the bones, is still an unsolved question That 
this is true of prostatic carcinoma is to be constantly borne in mind clinically 
The sjTuptoms due to such metastases may precede those referable to the prostate 
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it 5 df In tie COM whose lumbar spine and pelsds is shown In Figure 188 the chief 
complaint was bacUche The frequenq of urination was considered b> the patient 
as being of minor Importance 

The most common site of imolvement is the sacrum and adjacent portions 
of the spine and pelris. Later metistases ins-oU-e the nbs and femurs Bump^ 
found that of 539 patients who were esnmined roentgenographicatlj , the pelvis 
was found involved in 123 (20 per cent) and the spine in 107 (almost 20 per cent) 



Flo. 2M — L>mpbttla of proiUte, (Coartoy of Dr R. H. Herbst) Note diaaitcls forroed 
br tyiophatks of profUte on lU tnrftce From lb«e four quIq tmoLi dnln into nodes 

•boat uhe veaedi, hollow snd promontory of ncnuii. 

The femur was affected in sixteen and the nbs in ten We shall refer imder 
Diagnosis to the necessity of routine roentgenograms of the above possible local! 
zations m oil cases of prostatic carcinoma 

Although the majority of those who have studied the subject of osseous 
metastases are of the opinion that the latter reveal evidences of a hyperostosis, 
or osteo-blastlc metastases which show an increase in caldum deposit thus giving 
an Increased density to the bone Our own expenence Is that an osteoporosis 
or osteo-clastic metastases causing bone destruction often involving many bones 
(Fig 171) apparently simultaneously a diffuse osseous carcinomatosis Is 
not uncommon. Metastases to the lungs liver kidneys and spinal cord hav-e all 
been observed in advanced cases It Is of interest to note that In several of the 
cases of metastasis to the spinal cord reported from the Mayo Qinic by Bmnpus, 
there were no unnary symptoms. The root pain (due to pressure on the spinal 
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nerves) and the paralysis were the initial and sole complaints The malignant 
disease of the prostate was discovered during the general physical examination 

Types of Carcinoma "Hammond classifies carcinoma of the prostate dm 
ically into 3 types , ( 1 ) the acute inflammatory type, with a rapid spread to the 
surrounding tissues, and death within a few months Here there is no local re 
sistance to cancer, (2) disseminating type, where, though the primary growth is 
small, metastases are present almost from the start Here there is no general 
resistance to cancer This type of dissemination is more commonly seen m cara 
noma, beginning in encapsulated organs, such as the kidney, thyroid, and pros- 
tate, than in other structures However, both the inflammatory and disseminating 
types are infrequent (3) The great majority of cases are classified as the scirrhus 
type This practically covers all the cases seen clinically In cancer of the prostate 
the growth remains localized for a long period, and dissemination to the glands, 
bone and viscera occur later Cancer of the prostate in some cases grows very 
slowdy, may give rise to little or no inconvenience, and the patients may hve in 
comfort for many j'^ears, often dying of some mter-current disease If the growth 
does not ulcerate into the bladder, the patient dies slowly of uremia, due to exten 
Sion of the carcinoma to the ureters with ensuing ureteral obstruction Although 
the above statement is correct in certain instances, most patients live 24 to 30 
months, weakness is marked, there is considerable penneal and sciatic pain, back 
ache IS marked, pain due to metastases is common, and urinary symptoms are 
often severe ” 

SYMPTOMS AND CLINICAL PICTURES OF CARCINOMA OF PROSTATE 

Cases of prostatic cancer are usually seen under one of the following clinical 
pictures 

(a) Frequency, difficulty of urination and retention resembling in every 
respect the picture of a benign bladder neck obstruction 

(b) Onset of symptoms such as pain in the back, along one or both sciatic 
nerves, etc 

These are the two clinical pictures which the majority of cases present In 
a much smaller number, the first synnptoms or complaints are 

(c) Hematuria This is seldom of gross (naked eye) character at the onset 
In one of our own cases, °° however, a massive hemorrhage into the bladder, dis- 
tending it to the umbilicus (Fig 190) was the initial symptom In 137 of 1,000 
cases reported from the Mayo Climc by Bumpus,®^ gross hematuria was noted at 
some period of the disease 

(d) Rectal symptoms These may be initial in advanced cases which 
have pursued a sjonptomless course up to the time when the rectum is involved, 
either as the result by direct extension of the growth itself or by lymphabc 
metastases In a recent case, the imtial symptoms were those charactenstic of 
thrombosed hemorrhoids A large perirectal mass could be palpated easily Of 
the above modes of onset, the first two deserve special consideration 

The clinical pictures in which there are only complaints such as frequency, 

“ See earlier portion of this chapter 

This case was referred to under Emergency Cases of Acute Retention (under prostatic 
hi-pertrophy) 

" S G and 0 , 43, ISO, 1926 
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pain on urination, dtfficuUj In \-oiding and (nTn attacks of acute or persistent 
chrome retention do not dilTcr in an> respect from those described as character 
istic of benign prostatic hjT>ertrophj It Js onl> through routire palpaUon of the 
rectal side of the prostate and N-esidcs In e\er> case presenting the a\»\-e s>Tnp- 
toms, that a possible malignant change in a case of bladder neck obstruction can 
be tecogniied earl) (w Diagnosis) 

In the «econd most frequent I’arlet) of clinical pictures, there Is often an 
absence of anj sjTTiptonis referable to the urimn tract ^Hn\ such cases consult 
the ph>-slaan on account of backache (lumbo^cral) or pain radiating downwards 
along the course of the iciallc nen.*cs, Kc>*cs has called attention on this account 
to the fact that a bilateral sciatica In old men Is pathognomonic of prostatic 
cancer ” 

We Im\-e stated abo\-e, that about 25 per cent of the bonj mctastascs are 
located in the lumbar ^Ine and the bones of the pebls Tor this reason routine 
Tra> stud) of these bones combined with rectal examination Is indispensable in 
e\’er) case presenting the alxn*e S)'mptoms, In men abos'c middle age 

In rare cases, the first simipioms presented arc those of metastases In dls- 
tant parts of ibc body eg^ a bone tumor or n fracture which has occurred 
after a slight trauma- One should therefore olf^-aj'S bear In mind m elderlj men 
the posslbllUy of such an apparcntl) spontaneous fracture or obscure bone tumor 
being secondarj to a prostatic mallgnanc> 

DUONOStS*® 

We have Just seen that there b nothing characteristic about any of the 
clinical pictures under which prostatic cancer presents This Is espcdaJJy true 
of those cases in which it Is associated with a h>'pertropb> of the gland Under 
pathology attention was directed to rivo t>’pes of prostatic cancer, \ix (a) those 
In which it develops fn a gland which Is the scat of a hj’pertroph) (really hNper 
plasia) and (b) in a prostate which docs not present such changes. W^c also stated 
that carcinoma may remain confined within the gland capsule or It may penetrate 
it and spread m all directions especially upwards In the direction of the seminal 
vesicles because of the re^stance offered on the rectal side by the fascia (Fig 247) 
of DenonviUjers. 

Finally we pointed out that the malignant changes In a prostate are not 
always accompanied by induration but that there are forms which are more 
cellular and hence much softer In one case which we examined recently the 
p^tate itself was of normal soft consistency but at one lateral edge It was only 
separated by a slight depression from a penrcctal and prcsacral ver^' hard metas- 
tasis the sire of an adult fist 

Site. Carcinoma most commonly develops in the posterior portion (lamella) 
of a bemgu or hypertrophied prostate (Fig 255) The latter may obscure the 
presence of a cancer 

(i) If the cancer is pnmary elsewhere than In the posterior lamella and 
IS surrounded by spheroids (nodules) of benign hypertrophy 

(b) If the cardnoma develops In a thin layer In this postenor lamella (Fig 

® W* -whh to esprm oar ipiroittioo oi tlw o»c*IleiJt darte In Vounrt Urolmrv 
prep*r»tkm of ihh iection urowjy 


fn tbo 
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271), It may not be palpable owing to the elasticity of the hypertrophied prostatic 
tissue behind (posterior) to it 

(c) If the growth only forms a hard nodule in the posterior lamella, it may 
have a sense of elasticity imparted to it by the hypertrophied prostatic tissue 
behind it 

In the typical case°^ of prostatic carcinoma one or both lobes feel “stony 
hard” and are fixed (“frozen”) 

One should always palpate 

(a) Above (proximal) the base of the prostate (Fig 44) to ascertain whether 
there is induration of the notch (intervesicular) between the seminal vesicles 
as well as involvement of the base or greater portion of the latter 

(b) In a distal direction beyond the apex of the prostate in order to deter- 
mine whether the membranous urethra is involved When this occurs, the urethra 
(just beneath pubic arch) feels broader, hard and fixed 

Often both of the above as well as palpation of the groove between the 
two lobes of the prostate are facilitated by inserting a cystoscope or a metal 
catheter (as in Fig 72) and after turning the beak backwards, to palpate the 
intervening structure Young (loc cit ) emphasizes that on rectal examination 
one should note 

(a) Extensive induration with adhesions and fixation, especially if this 
involves the seminal vesicles, no matter whether there is stony hardness present 
or not 

(b) Nodules which are much firmer than the adjacent tissue 

(c) Broadened, thickened and fixed membranous urethra and same condi- 
tion of the intervesicular notch 

(d) Thickening and induration of the lymphatics and lymph glands (nodes) 
around upper end of the seminal vesicle and on the lateral wall of the pelvis 

(e) Combined digital and cystoscopic (or metal catheter) palpation of the 
urethra and prostate 

The presence of any or all of the other types of bladder neck obstruction 
(see above) does not exclude the concomitant existence of a carcinoma 

Cystoscopy is of little value in early cases, however, it is of considerable 
va ue in the diagnosis of more advanced cases Fixation and rigidity of the 
a der neck are of great diagnostic import It may show some edema and eleva- 
tion of the trigone but nothing pathognomonic of malignancy in the prostate At 
times the latter may invade the bladder so that it is impossible to tell whether 
the bladder or prostatic neoplasm was pnmary 

biopsy of the prostate has proved to be of extreme value in 
the diagnosis of carcinoma Reports from the Memorial Hospital by Ferguson 
s ow t at a diagnosis can be made in 85 per cent of the cases, and that very 
iCw prostates which give a negative biopsy finding show occult carcinoma on 
CMC eation The aspiration biopsy is more accurate than the examining finger 
ere are many difficulties to be considered in aspiration biopsy, but it is a 
e nite advance in the diagnosis of carcinoma of the prostate Some cases of car- 
cinoma otherwise undiagnosed may be discovered early enough to make possible 
a cure of the patient by simple enucleation or radical perineal prostatectomy 

already been called to the exceptional cases m which soft, even semi-fluctuant, 
enlargements of the prostatic lobes are felt on rectal examination 
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Tn tome Instancet carcinoma of the prostate is not diagnosed and the 
pauent dies of bis metastoses with a finding of prostatic carcinoma only on 
post mortem®* Occasionally e\en the pathologist may ha%'c difficulty In locaUng 
the primary nodule that has been the source of the metastoses. 

DlrfCRENTIAI. DIAOKOSIS 

Chronic prostatitis. The Induration Is more diffuse and not of the “stone 
like character as In malignancy There Is also an absence of fumtlon ( frozen 
condition) which Is so often palpable In cancer of the prostate On massage 
one will obtain a fluid contalmng many pus cells and organisms If the cancer 
de\Tlop3, bowe\er in the center of a prostate which has been the seat of chronic 
inflammatory changes palpation Is of no xmluc. 

Proitfttlc calculL Here one maj feel Isolated nodules of a diffuse or stone 
like consisteno One must chiefly depend on radiography, which will rcv-cal 
shadows due to the calculi 

Tuberculoflia of the prostate Here there are also isolated nodules or 
more diffuse induration. The bttcr however Is never as marked as fn malig 
nancy and there is an absence of os much fixation (frozen condition) In addition 
primarj prostatic tuberculosis Is \'erj rare One can as a rule, find primary foci 
in the epididymis or kidney 

'Woody" phelgnion of the prostate. Thevenot (Jour dUrol 17, 417 
[May] 1924) reported a case of a man of eighty upon whom a prostatectomy 
had been performed for benign hypertrophy seven years before He bad returned 
on account of an acute retention A stony hardness was felt rectally but biopsy 
only revealed chronic benign changes of an inflammatory nature. same find 
ings were noted one year later In the discussion of Thevenot s case several similar 
non-operaied cases were reported by Wanon Legueu was of the opinion that 
an infection was present resembling the “woody' phlegmon first described by 
Redos as occurring in the neck Such an infection can occur with or independent 
of a prosUtic hypertrophy and greatly resemble the rectal findings. 

"We have dted these cases in the differentia) diagnosis of prostatlc cancer 
because of a personal experience In which a mistake In diagnosis was made 
in a case of this kind in a man of seventy 

Paget's Disease Osteitis fibrosa- It Is often difficult to differentiate 
the roentgenographic findings of this disease from those of metastoses due to 
cardnoma of the prostate In some cases increased density and thickness of the 
cranium will help to make the diagnosis of Paget a Disease 


TRKATICENT 


This may be considered under three headings, (a) Palliative measureu 
alone, such as suprapubic cystotomy or transurethral resection for relief of ob- 
structioiL (b) The use of radium and x ray (c) Prostatectomy The only hope 
for cure in cardnoma of the prostate rests with the diagnosis of the early case 
before it has Invaded the capsule and extended to the veddes. Unfor 


^ M pnrioaiy itttef In the" of ardDomi'of tbe pro*Ute b to be 

tAac«d oo i«Ul palpiUoB combtned with ndiofnphy of tlw pehl^ etc. (S« abore ) 
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tunately only a very small percentage can be diagnosed early enough, for in 
the vast majority of the cases carcinoma of the prostate has already extended 
upward and is inoperable by the time a diagnosis can be made When enuclea 
tion is done for apparently benign hypertrophy, and carcinoma is found later 
as a small nodule on biopsy the patient is frequently cured of his carcinoma 
because it has been removed very early If carcinoma is suspected a trocar biopsy 
should be done The patient should have perineal exposure of the prostate in a 
suspicious case, and a biopsy of a frozen section made at the time If carcinoma 
is found extensive resection of the prostate and its capsule can be done in the 
early case with the hope of a cure We have done Young’s radical perineal pros- 
tatectomy on 26 patients Although it is an extensive procedure the patients 
tolerate it well One of our patients is living 2 years following operation appar- 
ently without metastases 

Palliative Measures The generally accepted opinion at the present bme 
IS that treatment for carcinoma of the prostate can be only palliative The only 
surgery advised is for the relief of obstruction, if and when it develops Perma- 
nent suprapubic cystotomy,*’® which, until the last few years, had been the method 
of choice for relief of obstruction of the bladder neck in carcinoma, has, in this 
country, been practically entirely replaced by transurethral resection As the 
result of years of experience and trial with various methods of treatment, the 
generally accepted conclusion has been that by the time carcinoma of the pros- 
tate IS diagnosed clinically it is already too late to operate or do anything 
else other than symptomatic care 

Radium has been used extensively for the treatment of carcinoma of the 
prostate Various methods of suprapubic and perineal implantation, emanation 
and bomb have been employed In order to be of value, the dosage must be in- 
tensive and completely destructive This cannot be done without producing 
marked sloughing of the surrounding tissues, particularly the rectum Various 
statistics, covering large series of cases, particularly those of Bumpus, have shown 
that radium is of no value , that it usually hastens the course of the disease, and 
leads to marked aggravation of symptoms 

X-ray therapy is only of slight value It does not relieve the obstructive 
symptoms, but often relieves temporarily the backache and pains due to metas- 
tatic involvement Rarely, as in one case reported by Smith, it reduced the size 
of the prostate markedly, so that it could be later removed successfully by means 
of a radical perineal prostatectomy However, the symptoms are usually aggra- 
vated by treatment, which often does more harm than good 

Prostatectomy Suprapubic prostatectomy, which, can, as a rule, be only 
incomplete, merely aggravates the symptoms, helps very little in relieving the 
obstruction, and should not be attempted if cancer is diagnosed Simple perineal 
prostatectomy is also incomplete, although it may be of value in relieving ob- 
struction Both suprapubic and perineal prostatectomy hasten the spread of the 
carcinoma, and usually aggravate the symptoms Transurethral resection, which 
has now replaced permanent c 3 ^totomy, relieves the obstruction, but it also 
hastens the spread of the carcinoma, and undoubtedly aggravates the other 
symptoms due to extension or metastases VTiile resection establishes a groove, 
it hastens the spread of the growth by cutting through the capsule, and thus its 

“^See Chapter 52 
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\-alue can also be seriously questioned The patient can be resected a number of 
rimes whenec-er obstruction recurs. So to quote Charles Mayo It la quite erident 
that whatever you do for carcinoma of the prostate is bound to be wrong 

Sarcoma asd Other Retro\’ESIcal Neoplasms 
Frequency Age etc. Although ncarl> a hundred cases of sarcoma of the 
prostate have been reported, \oung (loc. clt ) believes that thc> are rare and 
that the majontj of cases have in realltj, had their ongln In the retrovesical 
connective tissue (see Pathologj ) Amongst prostatIc neoplasms observed bj 
\oung only two noncarcinoraatous began In the prostate All of the others were 
of retrmesfcal ongln 

In the sc\'cntj-slx cases of prostatIc sarcoma collected b> Parmenter and 
Culver®* the oge v'arled from eight months to sevent> seven >‘cars Nearly one 
third (24) were below the age of ten >cars and ihlrt> four (44 per cent) were 
between ten and twentj >'ears old 

Pathology Sarcoma of the prostate may Involve one or both lobes As 
a rule the tumor attains a much larger site than In carcinoma. The majority 
belong to the small round-celled vanety of sarcoma next in order Is the spindle 
cell type and far less common myio rhabdo angle and li-mphosarcomata Tumors 
of mesotheUal origm ma> also arise In the retrovesical tissue and surround the 
prostate so that at a late stage their ongln cannot be determined The rate of 
growth and mode of development of both the true prostatIc sarcornata and those 
of retrovesical ongin is quite slmflar The> grow \er> rapidl> varying In sire 
up to that of a child s head The bladder Is pushed forward or its wall diffusel> 
invaded The rectum is displaced backward and In the case of the growths of retro- 
vesical ongin the prostate pushed downwards A large mass fills the entire 
pelvis Invading the seminal vesicles, ureters etc In its development There 
Is a greater tendency toward urethral involvement than In cases of cardnoraa 
Metastascs are uncommon but arc found at times In the liver spleen, lymph 
nodes and bone marrow 

Symptoms and Diagnosis The prlndpial dimcal pictures are those due 
to compreslon of the urethra and rectum In children and young adults the 
Initial symptom Is often acute retention of unne In some the clinical picture 
is quite analogous to that described under bladder neck obstruction, viz dysuria 
and chronic retention. In a relativ-elj smaller number of individuals there are 
symptoms referable to the rectum Hematuria and pain are rarely observed 
On rectal examination a smooth mass can be felt replaang the prostate 
and extending upwards along the base of the bladder enveloping the seminal 
vesicles. The consistency varies from soft to hard but the latter is never as marked 
as In cardnotna. At times the maa can be felt above the pubes. 

Treatment This is even less encouraging than In caranoma. In the majonty 
only palliative measures such as cystotomy can be employed. 

“ Cnhrr (J UroL 14 47 IVIS) added aevcotmi Inchidiox one of bb own to tioae (59) collected 
by Parmenter KreUclimer who recently reported two cajci (J UroL IS Ml 1926) b of tl>e oolaloo 
that the total nomber b weD over 80 



CHAPTER 19 


THE SEMINAL VESICLES 

ANATOMY, ANOMAXIES, INJURIES, CALCULI AND MODE OF INFECTION 

TUMORS PATHOLOGY 

INFECTIONS SYMPTOMS 

TUBERCULOSIS DIAGNOSIS 

PUS TUBES IN THE MALE (bELFIELD) TREATMENT 

The ampulla of the vas deferens and the ejaculatory duct are practically 
always involved in diseased conditions of the seminal vesicle, so we will discuss 
them in this chapter 

ANATOMY, ANOMALIES, INJURIES, CALCULI AND TUMORS 

The anatomic variations of seminal vesicles as classified by Picker from 
studies of post-mortem specimens, while of interest, are of little clinical impor- 
tance The anatomy of the seminal vesicles was not understood until radiography 
of these structures had been done on the living 



so ) Radiography of the seminal duct in the hving showing ho 
ampulla enters neck of semmal vesicle at an oblique angle just as ureter enters bladder j 

e ejacmatory duct is continuous with the seminal vesicle and not with the ampulla The r 
central shadow is simply an overflow of the iodized oil mto the bladder 

The ampulla of the vas deferens enters the neck of the seminal vesicle at 
an oblique angle (Fig 257) as does the ureter into the bladder It does not unite 
with the seminal vesicle to form the ejaculatory duct, the latter structure being 
a direct continuation of the seminal vesicle 
354 
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the seminal raSICLES 

The analogy of the aemlnal tract to the onnary trart may ^ain be men 
Uoned The seminal vesicle compares with the unoary bladder the tjacula 
duct mth the posterior urethra above the verumontanum the vas defer^ wi^ 
the ureter, the tail of the epididymis with the pelvis of the kidney and the body 
of the epididymis with the kidney parenchyma (Fig 2S8) 

AnTmalie. and Malformations. These occur quite frequently The seminal 
vesicles may be absent (Fig 259) or rudimentary One vesicle may he larger 



Fnj. 25$ — Ilotlre Kmlml duct, from UQ of epVbd^l* to prosUtk urrfhra, in/ected wUh 
iotUxtd oil through vwotomy Iod*ion Not ereti a watery fluid can be forced btryond the tall of 
epidldyml*. Lane loop In pcMc \-a*. fjuie ahadow of wrpho oQ hi bfidder above vnidev 


than liw other There may be various channels of anastomosis between the vesicJe 
and ampulla. Di>ertfcula of the \'eslcle may be found. The two ampullae may 
unite before entenn^ the seminal vesicle. Diverticula of the ampulla are not 
uncommon. 

The two ejaculatory ducts nja> umte and have a common openiiiff in the 
posterior urethra. The ejaculatory ducts ma> open on the lips of the utnde 
this being *o common as to be considered within normal or they may open 
within the utnde Abnormalities of the utride are usuallj assodated with gross 
abnormalities of the genitalia as in pscudo-bermaphroditism The ureter may 
open into the seminal vesicle or ampulla. It may havT a common opeulng with 
the ejaculatory duct. 
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Injuries of the Seminal Vesicles Injuries due to external wounds are 
rare, the vesicles suffering only in extensive injuries to the pelvis Objects pen 
etrating the rectal wall in accidental injuries, may also injure the vesicles They 
may be injured m operations on the bladder neck and torn in both suprapubic 
and perineal prostatectomy The ejaculatory ducts are also often torn in both 
suprapubic and perineal prostatectomy 

Calculi and Concretions Small calculi are often found in the seminal 
vesicles of old men , large calculi which can be diagnosed radiographically are 



rare The small concretions or deposits of lime m the vesicles may cause some 
pain in passing through the ejaculatory duct Incrustation of the mucosa of the 
vesicle and deposits of lime may occur in persistent infections 

We have seen one case in which lime was constantly present upon massage 
or at the end of urination This condition does not respond to massage and is 
relieved only temporarily by vasotomy 

Tumors of the Seminal Vesicles Primary carcinoma of the seminal vesicle 
IS rare Sarcoma of the seminal vesicle has been reported The seminal vesicles 
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a.» hmvevtr, involved very early m oaocer. of the palate m exten^on of the 
growth npward from the prostate fs not interfered with at this ^i 

torer of the bladder and rectrun may extend to the seminal vesicles 

INFECTIONS OF THE SEMINAL VESICLES 


TUBEHCtJLOSlS 

There is stm some contention os to whether tuberculosa of the gemtalla 
begins primarily to the seminal vesicle or epididymis. Tuberculosis of 
vesicles not only to our opinion but In that of most other urologistSj^in the vast 
majority of caws, Is secondary to tuberculosis of the epMdymii Tubei^osis 
Ty in some^ be primary m the seminal vxislde. As the result of extension 



Fro. 260 •— Ridfompb In the Hvlng. ihowfef th* ibtatli of tie v*l fafccttd (In an 
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irom a tuberculous bladder aud postenor urelbra, the seminal vesicles may be 
secondarily involved This subject will be discussed further in Chapter 20 under 
Tuberculosis of the Male Genitalia, 

Pni Tubes m the Male (Belfield) The work of Belfield on infections of 
the seminal vesicles, stands out pre-eminently In the advancement of our knowl 
edge in tbis field and we shall have frequent occasion to refer to It In this chapter 


M<m)e Of Infection 

The vesicles are Infected as the result of extension from the posterior urethra 
through the ejaculatory duct or as the result of extension from the epididymis 
through the vas deferens IMrect hematogenous infection may occur but is rare 
From Prostate and Rectum. Infections of the prostate nearly always 


Srt Ouptcr 18 . 
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extend to the seminal vesicle Infection about the rectum and the pelvis may by 
direct extension or by way of the lymphatics, involve the vesicles 

Extension from the posterior urethra by way of the ejaculatory ducts is 
the most frequent source of infection Gonorrhea is the most common etiologic 
factor Infections of the posterior urethra secondary to a chronic cystitis is also 
a frequent cause of vesiculitis In prostatic hypertrophy the seminal vesicles are 
often infected- from the distorted engorged posterior urethra Contractures at the 
bladder neck and strictures of the urethra are often factors in producing a sub- 
acute or chronic vesiculitis as the result of interference with the emptying of the 
seminal vesicles 

Extension of infection from the epididymis is more common than is 
generally thought Bacteria can be excreted by the epididymis with little or no 
damage to its structure, and be passed along the vas deferens to lodge m the 
seminal vesicles Bacteriuria, often attributed to the prostate, usually comes from 
this source All varieties of bacteria, typhoid, colon, pneumococcus, and parasites 
such as amebae, have been found in the seminal vesicles 

The most common organisms found in acute and chronic infections are 
the gonococci and staphylococci, colon bacilli and streptococci, which latter are 
either secondary invaders or are present primarily as a mixed infection in 
gonorrhea 

Predisposing and Associated Conditions 

Sexual excess, coitus interruptus, continued use of condoms and ungratified 
sexual excitement, all of which produce either an acute or chronic congestion of 
the prostate and vesicles, act as predisposing factors The man who develops an 
acute gonorrhea in the presence of acute or chronic congestion of the prostate and 
vesicles will very likely develop an acute vesiculitis during the course of the 
infection 

The frequent association of seminal vesiculitis and prostatic hypertrophy and 
also of seminal vesiculitis as the result of trauma and secondary infection m 
prostatectomy, is recognized by nearly all urologists Vasectomy is a routine 
procedure to prevent epididymitis, which occurs in fifteen to twenty per cent of 
all prostatectomies, if this operation is not done The epididymitis is the result 
of extension from the infected seminal vesicle Many of the untoward s 3 miptoms 
following prostatectomy are due to persistence of infection in the vesicles 

The common association of vesiculitis with stricture of the bulbomembranous 
urethra is manifested by the not infrequent epididymitis after instrumentation 
The epididymitis is due to extension along the lumen of the vas from the 
already infected seminal vesicle 

The majority of infections of the seminal vesicles are associated with infec 
tion of the prostate, so that prostatovesiculitis is the condition usually encountered 
I\Iany physicians and some urologists, however, still persist in ignoring the semina 
vesicles and speak merely of prostatitis when prostatovesiculitis is the condition 
existing 


Pathology 

General Considerations The ampulla of the vas deferens although anatom 
ically distinct from the seminal vesicle (Figs SO and 257) is always involved m 


’See Chapter 18 
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iniections ol these slnKlures The ejaculatorj duct the outlet duct of the \e5idc3 
also shares in the InQainmator\ process Patholoqic changes of the 
\-erumQntanum are usually associated with cminal %-csicullli5 and 
indicate pathology in these latter structures The \eru therefore can 
be aptl> termed the mirror of the seminal v'csicles The associated 
prostatitis which is usuall> present results as stated before in a 
prostatcA^eslculitis acute or chronic. 

Site and ExtenBion, The infbmmalion usuallj inixiUTS the cn 
tire wall of the \-e$ide and extends to the sheath and pcrh'c^lcular 
tissues resulting in a pcnv’esicuHtis, W ith se^^cre inioU'cmcnt the in 
fection maj extend to the entire pelds producing a pelvic cellulitis 
and in some cases a pelvac abscess 

The infection ma> extend from the vesicle b> vni> of the V'as 
deferens, either through its lumen or along its sheath WTjcn extending 
through Its lumen cpldid^Tniiis re-ult$ In <ome cases strictures of 
the vas deferens are due to extension of the infection for onl> a 
short distance along its lumen the Infection not reaching the cpl 
djd>Tn£s 

Exlerrsiou of the infection along the sheath of the vas results 
U5uaJl> m a funfculitis at the Inguinal ring Pelvic abscess ma> extend 
along the sheath and open at the inguinal ring Bogros «poce (Fig 
360) at the internal inguinal ring Is loose areolar tissue in which the 
sheath of the pelvic vas ends This «pacc separates the sheath of the 
pelvic from that of the scrotal vas at the internal Inguinal ring 
Thus the extension of Infection along the sheath bejond Bogros space 
fs prevented. In some cases Infection ma> extend the entire length of 
the v'as along Its sheath from the seminal vesicles to the tunica 
vaginalis and may produce an acute or chronic periorchitis A chronic 
h>'drocele* may be the end result 

In acute seminal vesiculitis there Is often on associated con 
gcstlon and edema of the prostate urethra and bladder neck. This 
may cause considerable pain and difficulty on urination and in some 
cases partial or complete unnary retention In chronic vesiculitis 
there is usually some degree of inffammatlon of the verumontanum 
and posterior urethra 

The ureter seminal vesicle and vas deferens are in Intimate 
relation in what has been described b> Belficld as the broad ligament 
in the male. In acute seminal vesiculitis the distended seminal vesicle 
and the edematous Infiltrated perivesjcular tissues may obstruct the 
urefeH partially or even completely Adhesions may result from 
chronic vesfculitis and perivesiculiUs produang in some cases stric 
ture of the ureter* and as a result, dilaUtlon of the ureter above 
Chronic adhesions may produce ureteral colic, Cvstitis is not an 
tmeommon complication of acute or chronic vesiculitis 

The seminal vcBicles are the foci for infection In gonorrheal rheumatltm 
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and m other metastatic infections such as conjunctivitis and intis This has 
already been mentioned in Chapter 11 Some anatomical considerations may well 
be mentioned here 

The ampulla of the vas deferens normally has numerous dilatations appearing 
as small diverticula and its interior presents a pitted appearance resembling a pea 
pod The seminal vesicle with its various folds and tortuous arrangement, similar 
to that of a pea pod, presents on cross section, the appearance of a multilocular 
cyst (Fig 50 ) Its wall is made up of smooth muscle and it has one or two layers 
of secreting columnar epithelium as has also the ampulla The ejaculatory duct, 
its wall made up of elastic fibers, bends downward and forward and has a mucous 
lining The seminal vesicle has no glandular structures in its mucosa or sub- 
mucosa 

Persistence o£ Infection Due to its tortuosity and sacculation, infection 
may persist for a long time Poor drainage from the ejaculatory duct promotes 
the harboring of infection The lack of glandular structures and poor vascularity 
gives the vesicle very little resistance to bacteria Its entire lumen together with 
that of the ampulla can, however, be well medicated, there being no glandular 
structures as in the urethra, that may harbor the infection 

The associated prostatitis in either acute or chronic vesiculitis, adds to the 
pathology and symptoms and as stated previously, makes the infection a prostato 
vesiculitis 

Pathology of Acute Seminal Vesiculitis This presents the typical piC 
ture of an acute catarrhal or suppurative inflammation, varying in degree from 
that of edema and congestion of the mucosa to that of diffuse involvement of the 
entire wall and the loose tissues about it, together with its sheath 

The vesicles are usually considerably dilated and distended with their con 
tents of mucopus, pus and occasionally blood In mild inflammation, the mucosa 
is only slightly damaged but in severe involvement the epithelium is destroyed 
and desquamates In the average case, the entire wall of the vesicle is involved 
and IS considerably thickened There is a marked perivesiculitis in the more 
severe infections The ampulla shares with the vesicle in the inflammatory process 
The ejaculatory duct is edematous and there may be plugs of mucus or pus 
partially or completely occluding its lumen The verumontanum and posterior 
urethra are engorged and inflamed 

Pathology of Chronic Seminal Vesiculitis The lesions of chronic seminal 
vesiculitis may be (a) either the continuation of an acute attack or (b) the infe(> 
tion may have been subacute at the onset, gradually becoming chronic A roun 
cell infiltration of the mucosa and muscularis develops, and later, the formation 
of connective tissue In some cases, the inflammation is limited to the mucosa an 
submucosa In most cases, the inflammatory process spreads, involving the entire 
thickness of the wall of the vesicle, ampulla and the sheath, the degree of involve 
ment varying with the severity of the infection 

In the milder degrees of infection, the mucosa is only slightly damaged an 
the thin-walled vesicle contains a large amount of mucopus 

In the more severe degrees of involvement, the vesicle is thickened, there is 
considerable fibrosis about it and around the ampulla, the epithelial lining is either 
scarred or altered and the capacity of the vesicle is reduced The various saccula 
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tlons of the vesldej (Fig SO) maj become walled off, due to the scar formation 
within, producing blind sacs which contain pus. 

Infiltration, fibrosis and distortion of the ejaculatory duct occurs rvith narrow 
ing of its lumen The distortion of the ejaculatory duct Interferes with drainage 
from the infected cesicle In rare cases the duct may become completely occluded 
The ampulla of the vas may be involved partly or in its entire length and there 
rs often considerable thickening in the space betrveen the ampulla and vesicle thus 
obliterating it The perivesicular inflammation may produce considerable chronic 
congestion at the bladder neck and thickening at this point. Infection from the 
vesicle mav result in perirectal or ischiorectal abscess The seminal vesicle mav 
perforate and its contents escape into the pelvis. 

Symptoms 

ACUTE SEMINAL VESICULITIS 

Similarity to Prcmtatltls, Before taUng up the symptoms of semimil 
vesiculitis we wish to emphasize the fact that the symptoms of the associated 
proatatiUs ate quite similar to those of vesiculitis. The symptoms of acute seminal 
vesiculitis vary from those of very mild to very severe type Many of the mild or 
subacute Infei^ons remain undiagtKised dunnig the acute stage their symptoms 
merging with those of the associated posterior uretbrltU. These infections, bow 
ever, may become chronic 

The acute symptoms of an acuve Infectioo arc often overlooked becaua« ail 
of the symptoms are attributed to the associated prostatitis ^Mien a large 
follicular or parenchymatous prostate Is felt per rectum the inflamed and in 
durated veaides ma> be difficult to distinguish In the inflammatory mass The 
Iniection in the prostate subsides fairly rapidly as noted later on palpation but 
the vesdes continue to harbor the infection for a considerably longer period 

The hyperacute form of ieminal vesiculiti* preiente marked local and 
syatenuc reaction. The symptoms are those of an acute pelvic cellulitis. This 
hyperacute type Is not seen often The prostate is usually involved In infections 
of the vesicles as is also the prostatlc urethra, so that It is often difficult to 
distinguish to what degree the symptoms are due to the vesiculitis. Certain symp- 
toms are characteristic of vcsicuUtis and others may be present with any form of 
bladder neck involvement This has been discussed fully in Chapter 11 under 
the Complications of Gonorrhea, The symptoms of acute seminal vesiculitis due 
to other Infections, do not difler from those due to gonorrhea. 

Frequent somewhat painful nocturnal cmisilona with blood or pua in 
the aemen is djagnoitlc of seminal vesicle Involvement The urinarj sj-mp- 
toms that may be present ore not parucularly characteristic of seminal vesiculitis 
and may occur with any acute bladder neck involvement They are pain urgency 
frequency tenesmus and nocturia os follows 

1 Perineal Pain. A dull ache or pain in the perineum with pain or tender 
ness in the gluteals are frequent symptoms. The pain is often referred to the 
thighs, scrotum and testicle There arc evidences of congestions in the pennemn 
due to prostatoveslcuhtis, 

2 Backache is often present although this symptom is more frequent in sub- 
acute and chronic vcricuUtis, 
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3 Suprapubic and lower abdominal pain is very often present There may 
be a feeling of fullness or pressure over the bladder region and the pain may be 
on one or both sides of the lower abdomen 

4 Pressure There may be a feeling of pressure in the inguinal regions 
With pain referred here 

5 Pain and burning in the urethra, more marked upon urination is very 
common This pain may be in the perineum but is also often referred to the glans 
penis or fossa navicularis 

6 Fever In the hy^oeracute type, the fever may be marked and reach 104 
or 105° F There may be considerable lower abdominal rigidity and there is evi- 
dence of pelvic peritonitis These cases have been mistakenly diagnosed as 
appendicitis 

7 Acute Urinary Retention The acutely infected and distended seminal 
vesicles may produce enough congestion and edema of the posterior urethra and 
about the bladder neck, as to interfere with the emptying of the bladder so that 
acute retention may ensue The acute urinary retention usually ascribed to a 
prostatic abscess in gonorrhea is in the majority of cases, due to vesiculibs The 
sudden evacuation of a large quantity of pus usually ascribed to rupture of a 
prostatic abscess is due in most cases to the sudden emptying of the distended 
seminal vesicle Immediate relief results 

8 Ureteral colic® and pain referred to the kidney is not rare It is due to 
pressure and swelling about the ureter from the distended seminal vesicles Cases 
of obstructive anuria due to ureteral block from this cause have been reported 

Clinical Course 

Those with only a slight degree of involvement clear up with routine treatment 
Many of the cases of subacute vesiculitis, however, persist and become chrome 
The more severe infections unless promptly treated develop into chronic vesiculibs 

Complications 

Perivesiculitis is practically always associated with severe involvement and 
cannot be ranked as a complication 

Acute pelvic cellulitis Infections of the prostate and vesicles may spread 
to the surrounding tissues, producing a periprostatitis and perivesiculitis with 
edema and matting together of the ampulla and vesicle There is also some edema 
at the bladder neck There is considerable suprapubic and lower abdominal tender- 
ness and sometimes rigidity The perineal pain may be marked and acute urinary 
retention may develop Thrombophlebitis of the pelvic plexus may result from 
severe infections of the prostate and vesicles 

Pyovesiculosis Empyema of the seminal vesicles, often termed cystic dila- 
tation of the vesicle, has been mentioned before The vesicle is converted into a 
closed sac filled with pus This is due to edema of the ejaculatory duct or occlu- 
sion of the same, by plugs of mucus or pus It may cause acute urinary retention, 
which is immediately relieved when the contents are evacuated through the 
ejaculatory duct This condition of occlusion of the ejaculatory duct with infected 
vesicles usually precedes an epididymitis During the acute epididymitis, the dis- 
tended seminal vesicle which is a pus sac, can be distinctly felt 

Pelvic Abscess in the Male This may be secondary to an appendicitis or 
extensio n from infection of the large bowel It may also result from extension of 

®See also Chapter 31 
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infection from llie iupnpubtc Fpace in pro'Uicctomj It ma) be 'ccondarj 
to nipture of a prosialic abbess Into the Ischiorectal pace It Is often the result 
of extension and acll\*alion of an acute peKIc cellulitis, *wondar 3 to a \eslculills 
As a result of perforation the t-cstclc maj pour Us contents Into the peU Ic cellular 
tissue and In rare Instances c\cn into the peritoneum resulting in n peritonitis 
Pus ma> burrow between the prostate and tectum and present U^U pcrlncaU> 
as a perirectal ahKCSs or it maj extend anterior!} through the loose tissues 
between the rectum and the prostate and simulate a periurethral abscess sec 
ondar> to stricture of the urethra 

The infection maj extend into the L*chioreci3l pace nnd require perineal 
indsfon and drainage It maj extend upward pushing the peritoneum In front of 
It and In\t)U'c the pre\‘eslcal space (Fig 51) and the bladder neck 

lufecUon. around the prostate in proslatic h>’porlroph> maj result in a fnlrh 
extensK-e peUnc ccUulltis and abscess hollowing pro taiectom} an Infection of 
the pres-esical space ma> extend to the pelvis and Ischiorectal fossa ncccssUaUng 
through and through drainage from an Inclsfon in the perineum to the suprapubic 
space. Infection about a bladder diNtrliculum with pcric}*stUl5 ma} produce a 
localued pehne abscess 

In exterLUt pelric ccllublls and abscess formation all the tissues nre malted 
together Into an Intlammatorj mass \\t has-e seen a ease In which following 
prolonged infection in the ca\*li> of the prostate oflcr prostatcctom> an erosion 
of the prostalfc urethra resulted from Incrustation and «tonc formation and an 
exlcnsist pclvdc abscess with fatal termination ensued 

Pelvic abscess maj extend also in another direction Fxlenslon of a pelvic 
abscess may occur along the sheath of the vas deferens to the inguinal ring point 
ing here as has been reported b> various writers nmnn^ them Kocher, nnd 
recently by Aiel<en The indsion of the abscess at the Inguinal ring drains the 
pelvic abscess and glw relief to the sjmptoms These arc practicallj alwnj‘8 
secondary to a N'CslculUis 

Foniculltis secondar> to a \'es(culUls ma> present iLsclf either as an abscess 
at the inguinal ring as mentioned abo\c, or more common!} as an Induration nnd 
swelling at the Inguinal nng This ma> follow either an acute or chronic v-eslc 
ulitis and will be discussed more fully under infections along the sheath of the 
VES deferens In Chapter 20 

Epididymitis. Except for the small percentage of cases in which epidJd} 
mills is of hematogenous origin, this condition olwa\’S results from extension of 
infection along the lumen of the vas from an Infected seminal vesicle. With per 
listence of Infection, the epldid}^!!^ ma} recur Epidid}TniUs h the most fre- 
quent complication of vesiculitis 

Strictures of the Vas Deferent. These ore often found In men suffering 
with a chronic veaicuHtis who gIvT no history nor present evidences of epididymitis. 
They are probably due to the occasional extension of infection along the vas with 
resulting inflammation and cfcatnzation They are usually found In the scrotal 
portion of the vas. 

The Seminal Veiiclc* os Foci of Metastatic Infection Gonorrheal rheu 
matism In Its v'arious manUestaUons Is in the vast majority of cases secondary to 
an infection of the seminal vesicles Other raeUstatic Involvements as conjunctf 
vitls and iritis frequenUy result from fod of infection In the vesicles This subject 
has been covered in Chapter 11 
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SUBACUTE SEMINAL VESICULITIS 

The acute involvement, after subsidence, may persist for many months as a 
subacute and later chronic vesiculitis Most of the cases of subacute seminal vesic- 
ulitis present very few symptoms during the early stage of the infection 

They are mild m character but persist and give rise to various disturbances, 
often becoming chronic The symptoms are similar to those of a chronic vesiculihs 

CHRONIC VESICULITIS 

The usual symptoms of chronic vesiculitis are a feeling of fullness and pres- 
sure m the perineum, a feeling of congestion at the bladder neck with some degree 
of urinary frequency, occasional burning m the urethra and pain or pressure in 
the inguinal regions 

Backache— sacral pain, is also a prominent symptom As has been stated 
previously m Chapter 11, backache m the male is always an indication for rectal 
examination to determine the condition of the prostate and vesicles 


Symptoms 

Abdominal Pain and Tenderness Pam below the level of the iliac spines 
anteriorly, may result from persistence of infection m the prostate and vesicles 
The patient often complains of a feeling of pressure suprapubically There may 
be some pain and tenderness on pressure over one or both sides of the lower 
abdomen The perineal pain is often referred to the rectum and an occasional 
Itching or burning is commonly complained of 

Urinary Symptoms There may be some burning, pain and itching in the 
urethra, either m the perineum or near the meatus and this may be intensified 
upon urination There is occasionally some burning upon urination There is 
usually some degree of frequency, presenting itself during exacerbations as 
nocturia, two to four times Urgency may also be present A morning drop is 
usually present and there may be a slight discharge at the meatus throughout 
the day The persistence of the discharge at the meatus following an acute gonor- 
rhea or the presence of a discharge m the absence of gonorrhea, does not neces- 
sarily indicate that the infection is m the anterior urethra It is a common 


association of chronic vesiculitis and may be due merely to the vesiculitis 

The first glass shows a clear urine with a few shreds and the second is as a rule 
clear There may be a persistent cloudiness of the first glass with the second clear 
or only slightly cloudy There may also be intermittent periods of clear urine wi 
a few days in which pus presents itself again Very often the urine is entirely 
clear, no discharge is present at the meatus and the patient who has had a 
gonorrhea is often considered as cured He, however, still complains of perinea 
and some suprapubic pain which upon rectal examination, will be found to be 
due to persistence of vesicular infection 

Phosphaturia The urine of patients suffering with chronic vesiculitis vety 
frequently presents a diffuse turbidity due to phosphates which can be readi y 
cleared up by the addition of a few drops’^ of acetic or nitric acid The phosphates 
normally present in the urine are precipitated through the po uring out of 

’’ See Chapter 8 
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alkaline contents of the vesicles and prostate It mav be well to note therefore 
that not all phosphatunas are of renal origin 

VisicAL AunruiNOWA. The protein contents of the vesicular secretion con 
sists mainly of globuUns albumoses and neucleoproteins, with their constant ex 
cretion into the postenor urethra and then into the bladder mixing Intimately 
with the urine. An ordinary rdtnc aad ring test (Fig 261) of this unnc or of 
diluted semen or expressed vesicular secretion will give a precipitate at the point 
of contact similar to that of albumin but which is due to the precipitated 
globulms. Above this wide nng due to the globulin, there is a dear area and at 
the top there is a white cloud of neucleoproteins which the add has not affected 
This vesicular albuminuria was first brought to attention by Bclfield. 

It can be readily rmstaken and is often wrongly diagnosed os albuminuria of 
nephntis. If the paUeni be c>'3loscoped and his ureters cathetented one will find 
that the kidney unne contains no albumin and will give no reaction to nitric add 
This albuminuria which is really a globullnuria (Fig 261) Is often present in 
chronic vesiculitis and its presence or absence is usually an Indication as to the 
progress of the case 

Man> cases of idiopathic and physiologic albuminuria are probably merely 
vesicular albuminuria. The albuminuria of adolescence m the male may In an 
appredable percentage of cases be due to hypersecretion by the prostate and 
veddes 

Sexual Syuptoms Some disturbance is usually noted The patient often has 
some burning and pain on ejaculation and mav feel worse after coitus In many 
cases, however, coitus gives temporary relief in evacuating the contents of the 
vesides. In some cases the ejacuUuons may be blood> or blood tinged Nocturnal 
emissions are not frequent In chronic vesiculitis except for acute exacerbations 
Ihere is usually a diminution and in many cases, complete loss of sexual 
desire In long standing infections Varying degrees of loss of potency and Jmpotency 
develop Early rapid ^hair trigger ejaculations are common Later there may be 
difficulty in obtaining proper erection and total impotence can result Erections 
may also be frequent and painful With removal of the vesides the patient 
becomes completely Impotent but this may be only transitory 

>.EuaAsTHEmc Svimoits These are present in protracted cases and in 
those who have neurasthenic tendendes. An appreciable number of so-called male 
sexual neurasthenics are actually suDering with a chronic veslcubtK Hie symp- 
toms complained of are vague aches and pains and some pain in the scrotum and 
thighs Headache and diiriness are frequent complaints. Various neuroses and 
types of insanit> have been ascribed to chronic vesiculitis, but these are merely 
coincidental findings, 

Rheuxiattc SnjPTous Chronic arthritis and other rheumatic manifesta 
lions of gonorrheal rheumaiism are due to a persistent focus in the vesides. These 
rbenmalfc manifestations, with metastatic infections such as iritis may also be 
due to a non-gonococcal nfectlon 

It can be readilj seen that the picture of a chronic vesiculitis ma> be quite 
varied Some unnary disturbances and perineal pain with occasional rheumatic 
manifeslalfons are also present in most cases 

Ureteeal A.ND Renal Couc TWs is not a rare sjToptom Some cases ma> 
consult the urologist on account of pain along the ureter and occasional colic, 
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at an early stage of chronic vesiculitis The adhesions around the ureter and 
stricture of the ureter that sometimes occur, account for the upper urinary tract 
symptoms 

Pain along the course of the vas deferens sometimes sharp and cutting 
and of a transient nature is often noted Occasionally severe attacks of pain, of a 
colicky nature along the course of the vas and referred to inguinal region and 
testicle, are noted These may last a few hours and incapacitate the patient 
during the attack 

Cystitis A chronic trigomtis and cystitis may result from the outpouring 
of the infected vesicular contents into the posterior urethra and bladder Many 
cases of vesiculitis were in the past erroneously diagnosed as chronic cystitis 

Prostatorrhea and Spermlatoicrhea These are evidences of chronic con 
gestion of the prostate and vesicles and although present at times in chronic 
vesiculitis, they are usually present in chronic prostatovesiculitis due to non 
infectious causes such as sexual excess and continued practice of coitus interruptus 
The prostatorrhea and spermatorrhea may be most marked on defecation or at the 
end of urination Some prostatic and vesicular secretion may occasionally he 
squeezed out and be found at the meatus even under normal conditions, follow 
ing defecation 

Clinical course of chronic vesiculitis 

The symptoms may persist over for months and often years, with periods of 
remissions and exacerbations Treatment alters the symptoms and hastens the 
course Occasionally after apparent cure, the symptoms may recur, to be again re 
lieved by treatment In the protracted and severe infections, some permanent dam- 
age remains which occasionally produces symptoms 

prostatovesiculitis of non-infectious origin 

This IS due, as has been mentioned before, to sexual excess, continued use of 
condoms and continued practice of coitus interruptus, as is frequently seen The 
patient complains of some congestion in the perineum, some urinary frequency 
and very often considerable reduction or complete loss of potency The chronic 
congestion in the prostate and vesicles resulting from the causes mentioned, is the 
cause of the various symptoms Proper sex habits and a course of massage give 
considerable relief 

In elderly men who are leading a sedentary life or who have had vesiculitis 
as young men, it is not uncommon to see a prostatovesiculitis due merely to con- 
gestion of the prostate and vesicles or resulting from a “cold” or chronic con- 
stipation 


SEMINAL vesiculitis AND PROSTATIC HYPERTROPHY 

Prostatism” in old men is in many cases due to a chronic congestion or 
infection of the seminal vesicles 

There is no fibrous prostate or contracture of the bladder neck in these 
individuals, although such a diagnosis is often made if one depends on negative 
rectal findings alone Many patients have been subjected to prostatectomy with- 
out being relieved These patients may have considerable urinary frequency an 
nocturia with some interference with the urinary stream and a fair degree of 
residual urine Many of the cases of “prostatism sans prostate” are of this class 
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Vasectomy was a popular procedure before prostatectomy was employed and gave 
relief m many cases The results of vasectomy can be attnbuted to the relief of 
the vesiculitis rather than to the reduction of hypertrophy of the prostate 

SEMINAL VESICULITIS IN ASSOCIATION WITH FROSTATIC HYFERTBOPHY 

As has been stated previouslj in this chapter vasectomy is a routine procedure 
prehminary to prostatectomy to prevent the development of epididyanitis which 
m the vast raajonty of cases results from the infected seminal vesicles Some of 
the symptoms of prostatic hypertrophy are due to the associated vesiculitis 

It IS not at all uncommon to &nd that some unnary ';>Tnplonis persist and 
the urine still remains doudj following prostatectomy due to the coexutent 
seminal vesiculitis or to infection of the vesicles following prostatectomy 

Diagnosis or Seionai. Vesiculitis 

The diagnosis is made by rectal palpation and the e x am ination of the 
expressed secretions. In many cases the symptoms In themselves are diagnostic 
but they should always be corroborated b\ rectal findings. 

ACUTE SEMINAL VEHICULmg 

This Is usually a prostatovwiculltis and It Is often Impoasible to differentiate 
the symptoms of kvohement of the prostate from those of the vesicle infecUom 
Frequent nocturnal emissioas with bemnto- and pyospermit is diagnostic of veslc 
ulitis Suprapubic and lower obdormnaJ pain In acute prostatovesculius is due to 
the vesiculitis and not to the prostatitis 

In many cases the prostate is but little affected and the distended indurated 
vesicles can be readily felt above the upiper border of the prostate In mild 
infections there Is only a slight induration and tenderness of the vesicles When 
the mfection is acute the Induration of the vesicles with the peHveaiculItis can 
be distinctly felt One vesicle alone may be Involved the other being apparently 
well 

It Is common to find the mvolvement more marked on one side. 

In severe and extensive mvolvement an Induration over the vesicle and 
ampulla con be felt, all of the structures immediately above the prostate being 
matted together 

In acute prostatoveslcullUs with marked bulging of the prostate into the 
rectum (the prostatitis being parenchymatous or bordering on prostatic abscess) 
the vesicles can often not be palpated and the vesiculitis may be overlooked in 
marked prostatic Infection Epididymitis is a frequent complication here The 

prostatic infection and enlargement subside rapidlj the vesiculitis persisting This 
can be detected on rectal palpjatlon b> those who hav-e had some experience 

The involvement of the seminal vesicle is quite definite to the finger In the 
rectum In the presence of an acute epIdid>Tnltis and this persists for a consider 
able time after the epidld^miitis has subsided Do not massage the V'csldes in acute 
vesiculitis— palpation Is all that is neceasarj to make the diagnosis Massage maj 
be followed an epididvTmtis or aggravate the inaammation 

SUBACUTE SEMINAL VESICULITIS 

AMlh the persistence of sjTnptoms as previous!} mentioned palpation per 
rectum and the examination of the expressed secretions will determine the 
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presence of pathology m the prostate and vesicles The penvesiculitis, and often 
periampulhtis, in the cases with persistent infection associated with an epididy- 
mitis, can be distinctly felt Since seminal vesiculitis persists for some time, the 
induration felt in the acute vesiculitis is still present 

The degree of tenderness on massage is of considerable diagnostic value 
While it IS true that individuals vary considerably in their reaction to massage, 
severe pain and tenderness, particularly if more marked on one side, is very 
important in establishing the diagnosis The expressed secretions show the pres- 
ence of pus or muco-pus This will be discussed further under chronic vesiculitis 

CHRONIC VESICULITIS 

The findings per rectum and the examination of the expressed secretions, both 
gross and microscopic, establish the diagnosis In some cases, there may be a 
considerable amount of pus expressed from the vesicles without any apparent 
pathology, as determined by rectal palpation In others, the symptoms are quite 
clear and indicative of vesiculitis and there is considerable tenderness and pain on 
massage with some induration present 

Nothing can be expressed until a number of attempts are made The ejacula- 
tory duct IS distorted and partially occluded by cicatricial changes and is often 
closed by plugs of mucus or pus 

The indurated vesicles and ampullae together with the involvement in the 
prostate can, however, be distinctly noted in most cases, involving as a rule, one 
side more than the other 

The expressed secretion which appears at the meatus and which can be 
collected in a glass or which appears only upon urination after massage, often 
only at the end of urination, has a gross appearance that is diagnostic The shreds 
of a subacute or chronic vesiculitis may appear in the discharge at the meatus in 
the form of long stringy shreds of muco-pus In active infections, the shreds 
which are often casts of that of the wall of the vesicle, consist of fairly large 
“chalky” gray appearing shreds, a few in number and varynng in size that immedi- 
ately sink to the bottom of the third glass after massage Microscopically these 
consist of pure pus After some treatment, the number and size of these pus 
shreds diminish and consist later of sandy white material that sinks to the bottom 
of the glass (Plates VI and VII ) 

With treatment and subsidence of infection, the typical shreds of muco-pus 
appear upon massage At first, these may show the white or gray shred of pus at 
one end attached to the shred of muco-pus The pure pus shreds above mentioned 
may coexist with the shreds of muco-pus This muco-pus, “rubbish,” i e , large 
casts of the seminal vesicles is due to incrustation on its wall These are long 
flaky shreds “wormy” in appearance, having assumed this form on being squeezed 
through the ejaculatory ducts They float in the urine and are of different size 
and conformation They are grossly diagnostic of vesiculitis and can readily be 
distinguished from semen which appears as a sticky coherent mass in the urine 
If allowed to remain in the urine for a time, they dissolve as the result of the 
action of the acid urine on these alkaline shreds Although having the gross 
appearance of mucus only and floating in the urine for a time, they will invariably 
be found to contain pus together with mucus Spermatozoa will also be often 
present in these shreds 
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The semen As has been stated under the diagnosis of cure of gonorrhea, the 
study of the semen is the most important determining factor as to the condiUon 
of the vesicles The persistence of Infection in the prostate and vesicles can be 
well determined by occasional examination of the semen The presence of pus 
mucus and bactena iomers the vitality of the spermatozoa and the frequent 
finding of dead sperm onl> is indfcaUve of pathology in the vesicles This tvUI 
be more full> discussed in the chapter on sterility 

In the differential diagnosis of backache and lower abdominal pain in the 
male pathology in the prostate and vesicles should be considered, hence a rectal 
examination is always indicated 

Treatubnt 

The treatment of vesicuhtis usually includes the treatment of the prostatitis 
associated with it and very often the metastatic involvement in which the vesicles 
are the foa The compheations are relieved often oued and prevented by treat 
ment directed to the vesicles 

Actnr sEinNAL vesicdxitm 

The majonty of acute vesicular infections in gonorrhea are mild and clear 
up with routine treatment of the posterior urethra. Many however become sub- 
acute and chronic 

Hot ritr baths heat to the penneum In the form of hot water bags hot 
towels or electnc pads are of considerable value In relieving the congestion and 
give considerable relief The hot baths can be taken once or twice daily and when 
the symptoms are fairly marked the patient should be confined at home or in 
bed. Rectal suppositonea of opium and beUadonna one-half grain each help to 
relieve the tenesmus and urgency Belladonna and opium may also be given by 
mouth. Rectal imgations with hot and cold water often give considerable rebef 
Vacdnes are soraeumes of value but as a rule give but little relief If the symp- 
toms persist or become more marked or urinary retention Is Impending vasotomy 
IS definitely indicated This subject has been covered in Chapter 12 

SUBACem: SEUIKAL VESICULITIB 

The seminal vesiculitis which persists after three to four months can very 
often be cured by persistent and thorough treatment Massage every four to seven 
days With instJUaUon and Irrigation of the posterior urethra combined with the 
judidous use of vacdnes wHJ cure a large number This should be persisted in for 
a penod of two to three months before surgical measures are employed if no 
relief is obtained Vasotomy Is then indicated and will cure a number of cases. 
The arspbenamines neosalv'arsan and sulphai^henamine are a valuable addition 
to our therapy and gi\’e considerable pronuse. Some of these cases are promptly 
cured by a few injections of neosalvarsan 

cmovic VESICULITIS 

These patients constitute a large percentage of those seen in the practice of 
every urologist 

Massage Persistent and thorough massage of the prostate and vesicles 
over a penod of a few months dears up most of the infection and In many 
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cases, cures the patient There can be no question as to the therapeutic value of 
massage INIany infections persist, in spite of massage carried on over a period 
of months Others are relieved temporarily and then return for treatment because 
of recuirence of perineal pain and distress at the bladder neck Some patients 
with chronic vesiculitis have a recurrence of symptoms at intervals of one to 
three years, at times even later, and are relieved by a course of massage 

Dilatation with sounds, irrigation and instillation of the posterior urethra 
medicate the prostate and prostatic urethra and are valuable adjunct therapy 
with massage Vaccines are valuable in many cases and should be employed in 
conjunction with massage Foreign proteins such as Aolan intramuscularly, have 
been of some help 


Neosalvarsan and sulpharsphenamine Neosalvarsan 0 2 to 0 3 Gm intra 
venously at intervals of four to five days, for a series of five to six doses is 
apparently of considerable value m the treatment of chronic vesiculitis as reported 
y Belfield and Rolmck The rationale for this therapy is not clear, but clinical 
evidence has substantiated its value in the treatment of chronic vesiculitis 
anri has proveu of considerable benefit m chronic prostatovesiculitis 

routine treatment helped but little An 
asiona o at and regulation of the bowels are essential to prevent and 
relieve congestion of the prostate and vesicles 


Surgical Measures 

nf rnedical measures above mentioned fail, then various surgical measures 

, „ practically the only satisfactory procedure, may be resorted 

cLd ^ methods which we believe to be of little value will be 

rf^rt -^^P^ration of the seminal vesicles through a needle inserted through the 
A have been reported in which large quantities of pus have been 

ua e in t IS manner It is not without danger, is a blind procedure and has 
no place in treatment 

Th,/, Jnjection about the vesicle through the rectum, of Pregl’s solution 

nonniT recommended by Stellwagon, but has not become 

thf- c ^ 6 a so recommends injection into the prostate through the rectum with 

tne same solution 

dirpri injection by way of the ejaculatory ducts The 

recnmmp ° seminal vesicles by this route has been advocated and 

thT>; ni-np^ri^ y some urologists There are, however, various factors which make 
vesicles ^ ^ ^ value in the treatment of infections of the seminal 

seen ejaculatory ducts are often so small (Fig SO) that they cannot be 

exneripnre naked eye, at autopsy A few men with considerable 

urnlncncf I'oscopy have become skillful in cathetenzing the ducts but the 

urologi t with average skill, finds he can do this only occasionally 

utrirJe 7 ^ atory ducts may open on the lips of the utricle or within the 
rl w difficult or impossible 

Datholnmn ^ P^e^^atovesiculitis, the verumontanum, which is associated in the 
rocess, is inflamed and distorted, the openings of the ejaculatory ducts 



THE SEJII^AL VESICLES 


371 




are obliterated and the verumontnnitis must be tmted before the ducts can be 
cathetenzed 

(d) Considerable trauma to the tortuous npd ejaculatory duct may occur in 
cathetenxation and epididymitis may resulL 

(e) The most Important argument against 
this procedure IS howe\er the following It has 
been stated in the beginning of this chapter that 
the ampulla of the \*as deferens Is equally in 
%-ol\*ed with the vesicle In the pathologic process 
It has been shown that the ejaculatorj duct Is 
continuous with the seminal \'e8lcle and not with 
the ampulla One of us has shonm that fluid in 
jected b> waj of the ejaculaton duct onlj fills 
the vesicle in the \’a5t majority of cases and that 
it enters the ampulla in onlj a small piercentoge 
Thus even though the technical and anatomical 
difficulties be overcome Injection of the seminal 
vesicles b> way of the ejaculatory ducts seldom 
accomplishes its purpose for the ampulla of the 
vas wiuch is equally involved m the pathologic 
process is medicated in only a small i>erceotage 
of cases. 

4 Vesiculotomy Incision and drainage of 
the seminal vesicles through a pierineal incision 
has been replaced b> vesiculectomy which is the 
only logical procedure If resort to major surgeiy 
is indicated. The tortuous sacculated vesicles 
cannot be well incised their entire length, drain 
but jxwrly and the purpose of this extensive dls* 
section of the p>erineum will be defeated, unless 
the vesicles ore removed 

5 Veiiculectomy This is a major pro- 
cedure and is on operation of last resort after 
all other measures, p^articularly vasotomy have 
failed. The damage to the p>enneum the extensive 
procedure and the untoward sequel of total Im 
pwtence, force one to employ this operation as q 
last resort Removal of the vesicles has cured 
many cases of chronic arthritis 

6 Vasotomy This procedure first pro- 
posed by Belfield. has been employed jd the treat 
ment of Infections of the seminal vesicles Tt 
consists of the injection of the seminal vesicles, 
b> way of the vas deferens with an antiseptic 
solution. The scrotal vas which Is the most accessible portion is Injected in this 
Deration (Chapter 50) The ampulla and vesicle are medicated In this manner 
the procure being far preferable to Injection bj wa> of the ejaculatory ducts 
In which the ampulla is medicated in only a small percentage of cases 
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Vasotomy is only indicated for non-tuberculous infections of the seminal 
vesicles It does not affect any urethral condition 

(a) Recurrent epididymitis Vasotomy is occasionally indicated for the re- 
currence of an epididymitis Recurrent epididymitis is indicative of persistence of 
infection in the seminal vesicle 

(b) Epididymotomy Vasotomy should always be done at the time an 
epididymotomy is performed “Epididymotomy without vasotomy is like mop 
ping up the floor without turning off the faucet” (Belfield) 

(c) Chronic vesiculitis Before advising vasotomy in chronic vesiculitis, 
the patient should have the benefit of a course of thorough massage for a period 
of two or three months and with it or following this, a series of injections of neo- 
salvarsan If these measuies are unsuccessful, then vasotomy should be performed 
It will help in some cases 

(d) Gonorrheal arthritis and other metastatic infections in which the seminal 
vesicles are the foci Vasotomy using 5 cc of 5 per cent collargol, is almost a 
specific for gonorrheal rheumatism Metastatic infections are promptly relieved in 
the majority of cases 

(e) Occlusion of the vas This may result from considerable trauma to the 
^'as and adjacent tissues or may be due to the injection of very irritating anti- 
septics One of us has shown that when it occurs, it may be due to one or both 
of these factors, but in the vast majority of cases is due to trauma The resultant 
sterility from possible bilateral occlusion is the only claim that can be held 
against the operation This occurs but seldom, with proper technic and the use of 
a proper antiseptic Occlusion, when it develops, occurs at the site of the opera- 
tion only and is due to the formation of scar tissue in the submucosa as the result 
of regurgitation of the antiseptic, with resultant compression of the lumen 

The occluded portion can readily be resected and the cut ends reunited 
(Fig 262) with restoration of the lumen This has been shown to be a standard 
successful procedure both experimentally and clinically 
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Anomidics and abnormalities The vas may vary considerably m thlcUess 
Complete absence of the vas is rare The ureter may end in the vas or seminal 
vesicle (Fig 353) Congenital narrowings and strictures probably occur but have 
not been studied 

Injuries, The vas because of Its protected location and its coverings is rarely 
injured It may be accidental!) divided or ligated during herniotomy 

Tumors Fibroma is occasional!) seen this usually involving the spermaUc 
cord Lipoma has been reported as has also sarcoma 

Cysts, Spermatocele cysts may arise along the course of the v-ns Aberrant 
tubules the remains of the wolffian body may occasionally persist along its 
course 


iNrecnoNS 

The vas deferens may be Infected by extension along Its wall or its sheath. 
The infection may extend from the epididymis to the vas or from the seminal 
vesicle In the evolution of an epididymitis, the bactena pass rapidly along the 
lumen of the vas to the epididymis without involving the vas but after the 
epididymitis Is fully developed the InlecUon then extends upward by continuity 
along the wall of the vas Involving very often the entire scrotal and Inguinal 
vas extending even beyond The extension of Infection along the lumen of the 
vas has been discussed under gonorrheal epididymitis. (Chapter II ) 

Iniection along the •heath of the va» deferent. As stated in the previous 
chapter this method of extension of infection from the seminal vesicles onl) 
recently received some notice 

The sheath of the intrapelvic vtis is usuall) not continuous with the sheath of 
the intrascrotal vas. Each segment merges Into the intervemng loose connective 
tissue at the internal inguinal ring which either partially or completely separates 
them This loose connective tissue Is termed Bogros space, (Figs 260 and 26j ) 
The clinical importance of Bogros space has been recently emphasixed b) 
Bclfield and Rolmck InfecUons traveling along the sheath from the seminal 
vesicles dSu« at this point and produce tender swelling and abscesses. Although 
these swelUngs and abscesses in Bogros space have been described by Kocher 
TDlmans Hutchinson and Guiteras, as secondar) to pelvic abscess the extension 
of the infection along the sheath has only recently been demonstrated (Figs, 

locludioff tnbtrnJk*!* f the maVi — 
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264 and 265) by one of us This mode of extension had, however, been previously 
suggested by Belfield and the experiments which followed his suggestion, proved it 
Funicuhtis Involvement of all the structures of the cord, due to extension 
along the sheath from the infected seminal vesicles, has been often mistaken for 
hernia Wesson has reported a large number of these pseudo-industrial hennas 
which disappeared after treatment of the seminal vesicles 

Pelvic abscess may also extend along the sheath and present itself as an 
a jscess in Bogros space Incision and drainage through the inguinal ring may 
clear up the infection in the pelvis, about the vesicles When the scrotal and pelvic 
vas are continuous, the infection may traverse the entire sheath of the vas until 


./ 


(, 


it enters the tunica vaginalis testis At this 
level the vas loses its sheath, the latter 
then enveloping the tunica A funicuhtis of 
the entire spermatic cord may occur and 
the infection may extend to the tunica 
vaginalis producing a periorchitis - 

'Aside from infection along the sheath 
of the vas, funicuhtis (inflammation of all 
the structures of the spermatic cord) may 
result from other causes The entire sper 
matic cord may be involved in an abscess 
within the scrotum, and require incision and 
drainage It is also often diffusely involved 
m severe gonorrheal epididymitis Funicu- 
litis as the result of hematogenous infection 
has been reported Secondary infections 
following operations for varicocele are not 
uncommon Thrombophlebitis of the pam 
piniform plexus may result in an abscess 
involving the entire cord Funicuhtis oc- 
curring in filanasis may result from ex- 
tension along the sheath of the vas 

Acute funiculitis presenting itself as 
a painful swelling over the internal ring, 
may be mistaken for an incarcerated m- 
wifh an ^ j guinal hernia and is not rarely confused 

pseudo-induQt”^ 1 \ Chronic funicuhtis — often mistaken for a hernia — the 
The imnnrfa can readily be differentiated on careful examination 

to a vpqiriiiif^^^ ^ rectal examination in these cases which are secondary 
funiciilitic extension along the sheath of the vas, is evident In 

marked afmr ^ ^ hard, thick cord this being particularly 

marked after gonorrheal epididymitis 

entirp Deferentitis In association with a gonorrheal epididymiitis, the 

thickenin^™r f k alone may be involved The induration and 

didvmifTc;^ ° ri ^ often associated with gonorrheal and other types of epi- 

invni^ro ’ mflammation of the entire wall of the vas This and similar 

involveme^^ deferentitis 

“ See Chapter 21 
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sTuicnntES 

Strictures of the \’a5 deferens arc quite common and arc found In the VTist 
nia)orit> of coses in the scrotal portion of the w Ic tliat portion extending up 
to the Inguinal ring and for an Inch or bejond llelficld found strictures of 
the pcKic portion of the vtis in one per cent of \n50tomics Stnetures of the VTis 
produce obstrucli\e stcriliti’^ on the side Invoked If lhc> arc complete Many, 
howe\*er cause onl> «ome narroiring of the lumen i)Ut not complete obstruction 
The vTist majont> of the strictures arc the result of vosilis in association with 
gonorrheal epididymitis. The strictures are usuall> multiple The sheath of the 
v*as is often encased in scar tissue and Is adherent to the vtis at the point of 



Faj. 264— A, Cnm tertloQ of • bumao vm Bfar the •nipofla »howlnc Ihe dbttofl ipart between 
the vu tad Ht fbeath (bat pemaKi onsabcas to poM tions the outer wall of m 
B Croat terPoQ of the tatoe human \’it deferent In tbe tpemullc cord deoonttraUne abo, the 
tpace between ibe deferens tM lit eheath tnd ahowins contlnuHy of ibeath 

Stricture Tuberculosis will prodiKc stnetures of tbe vw with occlusion The 
nodules of tuberculosis In the v-as usuall) complclel) occlude Verj often, bovr 
ever the duct may renmln patent and the patient stdl be fertile Injuries to the 
vas in accidents surgical operations and as the result of trauma and injection of 
strong irritants in vasotomy are other causes of stneture 

Strictures of tbe vas ore often encountered In attempting vasotomy for chronic 
vesiculitis In men who give no histor> and present no evidence of epididymitis 
These are usually bilateral are located in the scrotal vas and may be analogous 
to the ureteral strictures In the lower portion of the ureter mentioned by Hunner 
and others. 

The diagnosis of strictures of the vas is only made at operations such as 
short-drculting the vas deferens or in attempting vasotomy Many are only 
partial strictures and can be reheved by passing a silkworm gut through or are 
sometimes overcome by forang the blunt vasotomy needle through Others may 
be impervious to sDkworm gut but readily permit water or other fluid to 
Those that completely occlude the lumen require resection Resection of a stric 
ture of the scrotal vas, with anastomosis of tbe cut ends has been successful 
with restoration of tbe lumen both climcally and experimentally Strictures of 
the pelvic vas are inaccessible and cannot be repaired. 


S« dupter 22 
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sper:\iatic cord 

Injuries 

These are rare except for those due to various operations Failure to de\elq) 
complete hemostasis when the pampiniform plexus has been injured may result 
in a large hematocele of the cord This ma 5 >- also result after herniotomies and 
\aricocele operations If the pampiniform plexus alone has been ligated, the 
arter>" accompaming the \as deferens vill usually be sufficient for the blood 
suppl}'- of the testicle I'er}'- often, however, ligation and se\ering of the pampim 
form plexus to relie\ e varicocele, results in atrophy of the testicle and hj drocele 
In herniotomy, a tight inguinal ring and the transplantation of the cord 
often results in compression of the cord Atrophy of the testicle is not rare and 
h\ drocele may result Ligation or dmsion of the entire spermatic cord result 
m complete atrophy of the testicle and very often gangrene Ligation or dmsion 
of the \as deferens alone, has relatnelj’’ little effect on the testicle "When the 
\as has been dnided or torn, the tuo ends can be reunited uith complete restora- 
tion of the lumen This regeneratue capacit}'^ applies to a \arxung degree to ah 
epithelial lined ducts and is quite marked in the case of the vas deferens, esp^ 
cialh so if the sheath of the vas is also reunited, as one of us has demonstrated 
(Figs 265 and 266) 

Torsion This occurs more frequently than is suspected and manv casej 
are wrongh diagnosed It is caused by a twisting of the spermatic cord (L? 
267) and is not a torsion of the testicle itself, as often described This twist, which 
shuts off the blood suppl}^ to the testis and epididjams, may make a quarter or 
half turn and not uncommon!}’’ the cord may be twisted completely around, tw 
or three times 

The etiology is still somewhat obscure, but the majority of torsions occur 
in testicles that are ectopic or abnormally motile Torsion usually is found be- 
tween the ages of fifteen to twenty-five and there is frequently a predisposition 
on both sides, so that a patient ha\nng e’qoenenced it on one, may de\elop h on 
the other side, as we have recently had occasion to see in a case The exating 
cause IS either a ^^oIent strain or some direct trauma 

Pathology The torsion is in the cord in most cases immediately abo\e the 
tumca vaginalis testis In many, however, the torsion is mtravaginal being due 
here, probably, to a long mesorchium The twisted cord is swollen and edematous 
(Fig 267) and shows evidence of gangrene below the twist 

The testicle also shows evidence of gangrene in various portions T\Tien once 
seen, the specimen usuall}’’ presents a classical picture which cannot be forgotten 
Symptoms Torsion of the cord develops suddenly and presents seNcre 
s\mptoms Chrome or relapsing torsion is sometimes seen 

Acute torsion is characterized by se\ ere sudden pain in the testicle with 
rapidly beginning swelling The contents of the scrotum are extremely tender 
and signs of inflammation develop General systemic reaction also occurs, with 
nausea, vomiting, abdominal pains and fever The torsion may untwist itself 
ut this IS rare WTien this occurs, the S 3 mptoms recede In nearly all cases the 
S}mptoms persist and the swelling of the scrotum becomes more marked 
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As itated prev'iouslj the condition often remains undjagno^l H Die clinician 
has ven a few cases he will not be apt to owlook them The diagnosis Is often 
that of strangulated hcmia. Acute se\-cre cpldldi-mitls and acute orchitis arc 
also frequentU mistaken for torsion and \dcc sersa 

CiutoMc OR RixAPSiNc TORSiov, Hirclj focn pFc^cnts itwff as recurring 
attacks simuhting aaitc cpididi'mltls The cord unlni^ls itself within twentj four 
bourt or fn <onie ca«os, the patient learns 
Fxa ■^s to untwist the cord him«e\f In a routine 

- examination of a Large numlicr of patient^ 
wc have "een tnan\ ca<cs of ntroph> of the 
testicle In which the cnusc his liccn stated 
to ha\'t been «omc fornt of trauma Manj 


Fw. 2(A 



of v» ifler B*i£lofi V« rfefertnt. rpfdWyiDt* >rxl tcttJi of t doR 
? "’ll' potot lwlk»tfd by iwow Onaqirt lolulkm (afly jS 
^ ^ (P^osiaul) to point of IfeiXi: ^ote p.tency of iS 


of thw were probably due to torsion of the cord Vegatfve iindtngs on rectal 
eiaroinauon help adude epididymitis or Infecton within the scrotum or of the 
Bptrmalic cord 
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Treatment The treatment is surgical If diagnosed early, within the first 
twelve to twenty-four hours, it may be possible to untwist the cord, with restora 
tion of the circulation of the testicle Usually it is impossible to untwist the 
cord because the operation is, as a rule, not done until two or three days have 
elapsed, when gangrene has already begun, so that orchidectomy is necessary 
If not operated upon, atrophy of the testicle is the usual end result 

Abnoimal mobility of the other testicle, due to a long gubernaculum, is 
usually present on the other side, hence a fixation of the other testicle is there 
fore advisable, to prevent possible torsion of the other side Removal of the 

Fig 268 
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Fig 268 — Varicocele (left) causing wormlike elevations of skin of scrotum (R Denie ; 


testicle and cord is usually the onl}'’ possible procedure because the diagnosis 
of torsion is made too late 

Tumors These are not common Lipomata are most frequent and 
be mistaken for properitoneal fat in an inguinal hernia Careless removal o 
properitoneal fat mistaken for lipoma of the cord, may injure or open the mtes 
tine Fibromata are also occasionally seen They appear as solid hard tumors 
and may be attached to the blood vessels or the vas A few cases of sarcomaj 
lymphangioma and mj^oma have been reported A mass may form around 
affin, injected to cure a hernia 

Hydrocele of the Cord ^ This presents itself as an encysted sac whic is 
shut off below by the tunica vaginalis and may extend up to the peritoneum 
The hydrocele is entirely extravaginal and may be uni- or multilocular 
sac is closely adherent to the vas and can be pushed up some distance, at tim 
into the inguinal canal It is usually found early in life The sac filled w ith i^ 


*See Chapter 21 for \'anous forms of hydrocele 
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and at times quite large may be present in the scrotum alongside the testicle, 
but separate from it and outside of the tumca \aginalis- 

The diagnosis can be made by its fluctuation, ability to grasp its upper 
and lower poles and transillununation ® A^Iratlon establishes the diagnosis These 
b>Tirocele 3 recur rapidly following aspiration Many disappear spontaneously after 
some yTars others require operativ'e Interference with exasion of the sac 

A hydrocele of on old hermal sac may present itself at the cord The neck 
or a disUl portion of the sac has remained behind and has been closed off by 
the closing of the internal ring Amputation of the sac is Indicated It is often 
mistaken for a recurring hernia. 

Vaiucocele ° This is a dilaution and elongation of the veins of the pam 
pinlform plexus, Vancoccle Is probably the most common affection of the male 
genitalia. It usually occurs In a mfld form presenting no symptoms Fifteen to 
twenty per cent of all \’oung adults are found to have some degree of varicocele 
It is most common between fifteen and twenty five It Is rare in infancy In 
middle-aged and m elderly men It may persist In moderate degree but cause 
no inconvemence It Is practically always found on the left side (Fig 292) The 
usual explanation for this Is that the left testicle hangs lower than the right 
and that the left spermatic vein does not empty directly Into the vena cava 
as does the nght but empties into the left renal vein The valves of the veins 
become mcompetent and dilate There are other factors m the production of 
varicocele about which considerable thconiing may be done but which are but 
little understood. 

It IS unusual to find varicocele in mamed men who are having satisfactory 
sexual relations, ^lost \*ancoceles are found In young unmamed men and the 
chief factor Is imgratified sexual desire Associated with it are the unrelieved 
erotic fancies. These, if prolonged produce engorgement of the veins with result 
ant dilatation Slight varicocele is very often a sexual derangement due to the 
factors mentioned and Is sometimes a result of sexual abuse. Proper sexual hygiene 
will alleviate many of the cases of the conunon mild type of varicocele 

Diagnosis. The vancoccle appears es a tortuous wormy mass (Fig 268) 
often visible through the sLm. It ^sappears when Ivnng down. The testicle is 
hypersensltivT. There is often a feeling of dragging or of a painful sensation 
in the groin. Aside from this there are only symptoms of sexual neurasthenia, 
mental depres^on headaches and nervousness Inability to concentrate and 
other vague symptoms have also been mentioned. Occasionally a varicocele be- 
comes large enough to cause distress and require surgical interference. The varl 
cocele Is of gradual onset the syTnptoms of neurasthenia developing gradually 
Impotence never results from v-ancocele In long standing cases of marked van 
cocele the testicle may atrophy The vast mayorlU of varicoceles improve after 
a few years and almost spontaneously after marriage 

Treatment. Proper sexual hv'Kicne Is most important Many patients with 
large varicoceles present no symiptoms others with small v-aricoceles complain 
ol many symiptoms Proper fitting support for the scrotum a suspensory bandage 
will relieve most cases. Marriage wiU usually cure the paUent of his syrniptom* 

S« Chapter 21 
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Operation is inadvisable and should not be done except in those with large 
^ ancoceles, who present symptoms The operative results of varicocele are not 
always satisfactory and a not infrequent complication of operation is hydrocele 
or atrophy of the testicle When definitely indicated, operation gives relief 

Symptomatic Varicocele This is occasionally seen with tumor of the 
kidney A varicocele on the side affected is due to pressure on the spermatic 
veins and was formerly held to be a diagnostic aid when present, in tumor of 
the kidney 

EPIDIDYhllS 

Anomalies, Cysts, Injuries and Tumors 

Anomalies and Malformations Absence of the epididymis is usually asso 
ciated wnth absence of the corresponding testicle Other developmental anomalies 
are associated with anomalies of the testicle, kidney and ureters Some embryonic 
rests are usually found at the head of the epididymis and also aberrant tubules, 
emanating from the head or from the rete testis These aberrant tubules often 
become distended to form blind sacs containing spermatozoa 

Hydatid of Morgagni This is a cyst attached to the testis located at 
the head of the epididymis and was originally the upper end of the mullenan 
duct ® It is very small, of soft consistency and has no duct leading from it to the 
epididymis In some cases it may reach the size of a small marble and be freely 
movable at the head of the epididymis A sessile hydatid may cause acute recur 
rent symptoms due to torsion We have operated on two cases diagnosed pre 
operatively, the symptoms in the early case resemibling torsion of the cord 

Paradidymis This represents the remains of the posterior lower half of 
the Wolffian body” and iS called the organ of Giraldes Tt is usually found at the 
tail of the epididymis and is not directly connected with either the testicle or 
epididymis 

Aberrant Ducts The vas aberrans of Haller at the tail of the epididjuRis, 
is almost always present An aberrant tubule is also commonly found at the head 
of the epididymis 

Spermatocele Cysts containing spermatozoa are common They are a 
frequent postmortem finding Routine examination by us of over fifty thousand 
men during a period of years has shown the incidence of spermatocele clinically) 
as that of one per cent of all adults These cysts are the dilated ends of aberrant 
tubules communicating either with the rete testis or emanating from the head 
of the epididymis (Figs 269 and 270) The blind end has become filled with 
spermatozoa Experimental and clinical observations by one of us, has shown 
that they are the result of dilatations of aberrant tubules, due probably to secre 
tory pressure 

The reason for the rarity of spermatoceles in private and clinic practice 
IS that they are usually of small size, symptomless, of no clinical importance 
and as a rule, careful palpation of the scrotal contents is not made unless there 
be indications In many cases, when of appreciable size, they are mistaken for 
hydrocele of the tunica vaginalis or cord, although these cysts are apparent y 
more common than chronic hydrocele The vast majority of t hese cysts 

See Chapter 43 " Sec Chapter 1 ® See Chapter 1 
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located above the bead of the epididymis and are eitravaslnal. They are moat 
common In men between thirty and fifty although seen frequently in old men 
They vary considerably in siK from that of a small marble to a sac which is 
larger than the testicle 

WTien the scrotum contains two structures seemingly alike one above the 
other and united by a broad base the upper one is the spermatocele and the 

lower the testicle These 



large cysts with thick walls 
have been frequentl> diag 
nosed as a supernumerary 
testicle only a few proven 
cases* of which have been 


Fia 270 
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cAmDlty bas beconx dilated to form tbe rpermalocete. 


reported It is probable that nian> of the reported cases of a third testicle were 
really spermatoceles 

The diagnosis is made bj puncture and aspiration The fluid of the cyst 
containing spermatoroa m V'no'lDg numbers has a gross appearance that Is 
diagnostic. The tj'pical appearance of the fluid resembles soapy water In some 
the contents is clear and contains only a few spermatozoa others are slightly 
gra> and the thick fluids have the appearance of semen and contain sperm. 
The fluid Is never straw colored as m hjdrocele and contains globubns but no 
albumin. A few sperms in the thicker fluid cysts are usually found to be motile 
These spermatocele cj'sts mav also be found anjTvhere along the epididjTnis or 
\’as deferens Cj’sts which do not contain •permalozoa are also frequentlj en 
countered These were probably *pennatoceles originally but as the result of the 
occlusion or atrophy of their duct the fpermatozoa ha\e disappeared The large 
spermatocele cysts occasionally require operathe interference They are dissected 
out with great difficulty being usually Incompletely removed They tend to recur 
unless a large part of the wall of the sac Is removed 
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Hydrocele o£ the Epididymis An encysted hydrocele may form between 
the tunica vaginalis covering the epididymis and the latter They are rare and 
usually of no clinical importance 

Injuries of the epididjmiis may be limited to this organ but are usually 
associated with injuries to the testicle 

Tumors Malignant tumors of the epididymis are frequently associated 
with tumors of the testis Some cases of embryonal carcinoma are primary m 
the epididymis Lipoma, fibroma and myxoma may also occur 

Infections 

Epididj^mitis IS far more common than orchitis Many still speak of orchitis 
as indicating any inflammation within the scrotum In some cases, both the tesbcle 
and epididjnnis are involved, the orchitis as a rule being secondary to the epidid 
ymitis, although the opposite may also be the case 



We will reiterate here some of the salient points of the physiology of the 
epididymis because they have an important bearing on infections of this struc 
ture Aside from being a duct through which the sperm passes, it is a secretory 
organ, its secretions constituting the bulk of the semen (Figs 271, 272 and 273) 
It IS also an excretory organ as Belfield and Rolnick have recently shown The 
body of the epididymis excretes substances taken from the blood (Fig 274) 
This IS a function of the epididymis not previously demonstrated Bacteria may 
also be excreted in the same manner Since the epididymis, in the seminal tract, 
is analogous to the kidney which is quite frequently infected through the blood 
stream, so bacteria may be excreted by the epididymis with very little damage 
to its structure 


Mode of Infection 

Most of the infections of the epididymis are secondary to infections of the 
seminal vesicles, the extension of the infection along the lumen of the vas deferens 
being the mode of involvement Hematogenous infection occurs in a small per- 
centage of cases and as has been stated previously, the vesicles may be m- 
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fected as the result of passage of bacteria from the epididymis through the 
vas deferens. Eitension of infection from the testicle may secondarily involve 
the epididymis and other infections of the scrotal sac may also secondarily 
mfect the epididymis. 

The most frequent etiologlc factor in the production of epididymitis Is 
gonorrhea. Vanous estimates of the incidence of gonorrheal epididymitis as a 
compUcaUon of gonorrhea, as S to 8 per cent, indicate its Importance Ckinorrheal 
epididymitis has been discussed at length in Chapter 11 The mec h a ni sm of 
epididymitis ns resulting from a condition slmulatjng ureteral refluj has also 



Fla^rtr -Segettel crBi ot ham»o tpSdHyinl, D OlKlUBjiiiB diodm ol trtrtion, A IrMdi 
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been mentioned. Anj condition tvhlch Incites nn infection of the seminal vesicles 
is an euologlc factor in the production of an epididymitis. M 1th the e.Tceptioa 
of hematogenous infection epldldimilis is alwn>’8 secondary to an infection of 
the seminal s-esicles. Thus a posterior nrethntis prostaUtis or cystitis which 
secondarllj Immhe the seminal STsicIes nre Indirect causatliT factors The 
Inatlng factor is an edema of the ejaculatorj duct the contents of the semlnaf 
resides thus finding no means of egress are forced down along the lumen of 
the ras to the tad of the epldldj-mis (Fig 275) Infections of the epididymis may 
be acute or chronic the btler which b less frequent seldom being a conUnua 
tion of the acute process 
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PATHOLOGY 

The pathologic changes in acute epididymitis are almost identical with the 
different infecting organisms The associated inflammation of the scrotal con 
tents, except the testicle, and the infection of the spermatic cord, has already 
been mentioned under gonorrheal epididymitis It is important to note that the 
testicle IS frequently not involved, irrespective of the infecting organism The 
tail of the epididymis is the mam site of the infectious process the rest of the 
structure being far less involved Experimental and clinical observations by one 
of us, has shown that the infection even at the tail, is not intratubular but is 
interstitial and peritubular (Fig 276), and that the infection spreads to the rest 
of the epididymis by interstitial and peritubular extension and not through the 



Fig 273 Secretion by the epididymis of dog Above microphotograph shows nonstaining globules 
of secretion in the lumen of the tubules which are filled with spermatozoa 

lumen of the epididymis The tubule above the tail is usually markedly dilated 
(Fig 277) and often filled with sperm It is evident that the damage to the tubule, 
so often resulting in occlusion of the duct, is due to interstitial and peritubular 
inflammation which produces abscesses or marked exudation, and these in turn, 
destroy the tubule or compress it The later formation of scar tissue about the 
tubule IS due to the interstitial inflammation and occludes its lumen In long 
standing infections, there is some intratubular involvement of the tail 

Erotic Epididyrmitis The swelling, pain and tenderness in the epididymis 
following ungratified sexual excitement is an episode of common experience 
This IS usually transient and disappears within a few hours When often repeated, 
as during a matrimonial engagement, such symptoms may attain a degree an 
duration justifying the term erotic epididymitis 

This condition is, in fact, not an epididymitis Bacteria and in some cases, 
protozoa, are always necessary for the production of an epididymitis We have 
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shoTra that it « impossible to produce a chemical epididymitis escept b} the 
injection of highlj irritating substances It is possible that actiw secretion within 
the epididvmis during prolonged ungratlfied sexual exatement ma> distend the 
tubule and produce the sj-mptonis. The more Iikelj explanation however is the 
regurgltabon of the contents of the distended seminal vesicles that have not been 
emitted down to the tail of the epididymis and not beyond The erotic type of 
epididjinitis maj persist for twenD four to forty -eight hours and then completely 
disappear 

Hematogenous Infections of the Epididymis It has been the generally 
accepted opinion that hematogenous infections attack the testicle rather than 
the epididymis The recent demonstration of excretion by the epididymis (Fig 
274) and the frequent obsenations of various blood home infections attacking 



the epididymis show the hematogenous route to be a frequent mode of invasion 
Tuberculosis ol the epididymis which is hematogenous in ongin will be discussed 
separately later The chronic infections of the epididymis other than tuberculosis 
which are frequently seen and termed simple or nontuberculoiis inflammations 
are probably in the vast majority of cases of hematogenous origin 

In acute hematogenous infections S call staphylococa and other organ 
isms may be found in the abscess. Sometimes the infection is quite marked with 
complete destruction of the epldlds-mis and invohement of the testicle We 
operated on one case in which the epididymis was entirely destroyed There 
occur occasionally some mfld infections of the epididymis without a previous 
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history of urethritis, probably of hematogenous origin These clear up within 
a few days As has been stated previously, the epididymis, like the kidney, may 
excrete bacteria with very little or no damage to its structure, this process being 
symptomless Endameba have been found in the epididymis We have seen a 
number of cases of syphilis of the epididymis, usually associated with involve- 
ment of the testicle A few of these, however, were apparently limited to the 

epididymis 

Chronic Simple Epididymitis (non-tuber 
culous) This IS an epididymitis with an insidious 
onset, developing gradually and persisting for 
months, occasionally even years, in which there is 
no history or evidence of a previous urethritis 
They are often diagnosed as tuberculosis of the 
epididymis and the differential diagnosis between 


Fig 276 




Fig 275 —Radiograph of injected vas and part of epididymis No fluid can be injected beyond 
tail of epididymis ^ i 

Fig 276— Pathology of acute epididymitis Note that the inflammation is interstitial a^ 
not intratubular Microphotograph of section taken from tail of epididymis of a dog injected 
roug e vas with a culture of bacillus coli and specimen removed four days later 


simple and tuberculous epididymitis is in many cases made only after pathologic 
examination 

In the absence of a previous history of urethritis or vesiculitis, the 
most likely inference is that most of these infections are of hematogenous 
ORIGIN If there is pathologic evidence of greater involvement of the head or 
ody than the tail of the epididymis, it would indicate hematogenous infection 
The differentiation between tuberculous and simple epididymitis ns 
given by Stevens can be made on the following observations 

1 Double epididymitis, found upon exarmnation, slightly favors a diagnosis 
of tuberculosis 
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2 A prior orchldectomy or epidldymtctomy almost invanably means tuber 

3 A Bcrotal sinus of over one month 3 duration is probably tuberculous 

a Tuberculosis elsewhere in the body means genital tuberculosis in over 90 

per cent of cases .s u j « 

The rectal findings are important li the leaon Is a icw mcmtlis old and tliere 
be defirute evidence of involvement of the prostate and vesicles this also indicates 
tuberculosis. The symptoms of simple chrordc epididymitis are pain and swelling 
in the scrotum and pain relerred to the ingmnal region Slight iinnary symptoms 



may be present If the condiUoa perslita and the pain and tenderaea* are mote 
or less distressing epldidymectomy is indicated 

Gonorrheal Epldidymltia. This has been discussed in Chapter 11 
Recurrent Epididyrmtl*. This indicates a persistence of infection In the 
seminal \csicle and may develop with nongonococcal as well as gonococcal m 
fectioQ Two or mote recurrences are not rare some trauma to the postenor 
urethra usually causing the recurrence. It Is not an uncommon experience for 
an acute epididymitis which is apparently subsiding to flare up again This re 
cnidescence Is usually due to a localised abscess in the epididymis that has again 
become actI\T 

Nongonorrheal epididymitis due to Infections of the urethra prostate 
and xTsides other than the gonococcus Is frequently observed The onset Is 
usuallj acute. 

Acute epldldymltn Is a frequent complication of prostatectomy The semi 
nal NTsfcIes ha%-e already been infected or become infected at operation the 
added trauma to the posterior urethra Irritating the epldidynnls As has been 
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tated pre\aously, vasectomy is becoming a routine procedure in these cases for 
— Jie prexention of such an epididymitis 

Chronic infections of the posterior urethra and cystitis, associated with 
chronic retentions due to bladder neck obstructions, may also be causative factors 
of epididymitis C3'’stitis associated with chronic distention due to injuries to 
the spinal cord or atony of the bladder, may sometimes be complicated by 
epididjmitis 

Catheterization or the passage of a sound in the presence of an infected 
posterioi urethra may light up an epididymitis The use of a retention catheter 
and repeated catheterization are more likely to produce an epididiunitis than 
occasional catheterization Trauma from the attempt to pass a sound or catheter 
in the acute urinary retention of prostatic hj^Dertrophy or that of acute prostato- 
\csicuhtis, maj- also be a causative factor Patencj'^ of the ejaculatorj^ duct with 
the entrance into it of urine from the posterior urethra, may allow the infected 
nnne to be forced into tlie epidid3miis Too vigorous massage or the sudden 
^ chronic vesiculitis ma}’’ cause an extension to the epididjnnis In 
a 0 t lese infections the route of the organisms is from the infected seminal ves- 
ic e to the tail of the epididymis through the lumen of the vas deferens 

SYMPTOMS 

Acute Nongonorrheal Epididymitis These are similar to those of acute 
gonorr ea epididymitis The local symptoms may be slight or severe and there 
may e very little or fairl3^ marked S3'stemic reaction as has alread3'^ been men 
lone under gonorrheal epidid3^mitis' The epididymitis usuall}'’ persists longer 
an in gonorrhea and a large localized abscess is far more common, often re- 
quiring epi id 3 '’motomy The acute epidid 3 'mitis complicating prostatectomy or 
preceding it, is often a serious complication in these old men, the added dis- 
ur ance o ten leading to a fatal termination In most cases, however, the3'^ recover 
equent y the epidid 3 '^mitis becomes chronic, with marked induration and thick- 
ening most noticeable at the tail persisting for many months 
np f ^ epi idymis is somewhat tender on palpation, usually indicating the 
SIS ence o infection Epidid 3 Tnectomy and even orchidectomy is occasionally 

The organisms usually found in these cases of acute nongonorrheal epididv- 
^ ^ colon bacillus and the staphylococcus^® Treatment is similar to 
o gonorrheal epididymitis as given in Chapter 12 

Pnrp as a Sequel of Acute Epididymitis The persist- 

p-nnnrrv. at the tail of the epidid3TOis for months and years after a 

Tnfprof ^ ynutis is merely an evidence of fibrosis as a result of the 

and r ammation This is really not an epididymitis but merely a scar 

of attention Occasionally the patients will continue to complam 

svmntn^^ pain and distress So-called “neuralgia of the testicle” is very often a 
vao-inai!^ ° epididymitis Adhesions of the epididymis to the tunica 

enIrlTd^ ^ ^ obliteration of the digital fossa and formation of cysts of the 

as thp rp oause persistence of pain A chronic hydrocele may develop 

su 0 e persistence of sligh t infection in the epididymis The majority 

entire testis pr^e'r frequently involved Abscess formation of variable extent may destroy the 
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ot cases of chronic hjdroceic are due to a love grade Infection of the epldldjmls 
developing Insldlousb after a urethral infection If no relief Is obtained ni* 
cotiservatU-e measures epididj-mectomj Is v>metlmc5 Indicated and is followed 
bv considcnible or complete relief of sxTnptoms, 

TuBESCULOSIS op TltF ^IAL^ Gevitalia 
ilODE OF INFFCnoV 

Tuberculotlt of the genitalia is always secondary to a tuberculous focus 
elsewhere usuall} the lungs \5 staled pre\lousl> In Chapter 19, h is our opinion 
and that of most other urologists that tuberculosis of the genitalia Is nearly 
alwaj-s primary In the epididymis. Tuberculosis of the male genitalia can be 
compared with tuberculous of the unnar> tract. The kidney Is the primary scat 
of the infection In the urinary tract and there is early extension down the ureter” 
to the bladder In the male genitnlia the epuHdynus is first attacketl with exten 
Sion along the vaa and later mv'oKdng the seminal \cslcle Nephrcctomv relieves 
the source of the urinary tract Infection and usually cures the tuberculous ureter 
and bladder Early epldidymiectomy cures the Incipient tuberculosis of the \'as 
deferens st^des and prostate 

Some urologists are of the opinion that tuberculosis of the genitalia is very 
often primary in the seminal \e 3 ide 8 Although hemalogLnous iniccllon of the 
vesicles may occur it Is rare Excretion of tuberde badlli os well as other bac 
tena bv the epididymis with very Ktlle damage to its structure, similar to excrc 
lion of bacteria by the kidney and secondary Involvement of the seminal vesicles 
may account for some of the reported clinical cases of opparenUy primary tuber 
culosis of the seminal veades 

Tuberculosis of the genitalia may be secondary to tuberculosis of the urinarv 
tract In these cases the extension from the tuberculous bladder and posterior 
urethra involves the seminal vesicles and prostate first and the epiUidvmis only 
later Tuberculosis of both the urinarv and genital tract is very often found in 
the same individual so that the condition can be properly termed urogenital 
tuberculosis, 

A few isolated cases have been reported of primary tuberculosis of the 
prostate and also rare instances of primary tuberculosis of the testicle The 
tesude Vs practically never involved pnmanly becoming aHected secondarily 
only by extension from the epididymis. The te^de apparently has considerable 
immunity or resistance to the tuberde bacdlus the gonococcus and other hematog 
enous infections which attack the epididymis rather than the testlde A possi 
ble explanation of this resistance may be that the testide which is the vital 
organ for the propagation of the ^)ecle5 may have developed during the ages 
an immunity to the gonococcus and tuberde baollus, because these diseases have 
afflicted man through many generations 

CoiconiTAirr Tubebctjeosis EiaawHERi: in thb Body Of sixty six 
of tuberculous epididymitis operated on** at the llayo Qinic from January 1 
1918 to January 1 1923 twenty rune (43 5 per cent) had other tuberculous 
lesions such as pulmonary vertebral arthritic and renal The last named con- 

^ See Cbeptei il 

* V C Himi, Ann 8 811 (Mtf) 



390 


MALE GENITALIA 


comitant localization is of much importance from the clinical standpoint as we 
shall see later Sixteen of the sixty-six (24 per cent) had such a coincident renal 
tuberculosis Walthard^'^ quotes the following as to the frequency with which 
renal and genital tuberculosis are associated Mayo Clinic 36 3 per cent, Bach 
rach 20 per cent, Beck 19 3 per cent. Burns IS per cent, Haas 8 per cent (all in 
the living) and Simmons (from autopsy material) 52 per cent in the male 
and 9 per cent in the female 

Bilateral Occurrence There is a little difference of opinion as to the fact 
that involvement of both epididymes at an early stage (clinically at least) is 
lare Usually there is an interv'^al of months to years before the other side pre 
sents clinical evidences of involvement Haas reports only four cases of early 
bilateral localization, out of 125, and Reinecke six in ninety (6 6 per cent) 


AGE 

The majority of cases are found both at autopsy and clinically, between 
the ages of twenty and forty That tuberculous epididymitis occurs at an earlier 
age, there can no longer be any doubt, but it is relatively uncommon in children 
The majority, at this period of life, are found during the first year and a few 
cases have been described in the newborn Sebileau and Descombs found that of 
ninety'^-one cases in children, forty-two were between birth and the end of the 
second year and forty-seven between the latter age and fifteen According to 
some, the testis is first involved in children but primary epididymitis both uni 
and bilateral, has been found EisenstaedU'* has reported a typical case of primary 
involvement of the testis at the age of three 


PREDISPOSING CAUSES 


General Any lowering of the body resistance such as excesses (sexual and 
alcoholic), poor nutrition, overwork, intercurrent infections and heredity, favor 
localization of the tubercle bacillus in both the urinary and genital tracts 
Local This has become a question of much interest from the medicolegal 
standpoint Of 676 cases of genital tuberculosis in the male in Switzerland, lU 
or 17 per cent claimed that the condition was first noticed after some form 
(crush, blow, strain while lifting, falls, etc ) of local trauma The general opinion 
is that there is probably a recrudescence of an old focus in such cases 

The relation of gonorrhea to tuberculosis of the male genitalia m gen- 
eral and of the epididymis in particular, has been actively discussed It is well 
known that a gonorrheal infection of the epididymis is not infrequently fol- 
lowed by tuberculous epididymitis We have observed a case which followed the 
acute course to be mentioned shortly, under clinical pictures In this case there 
was a urethral discharge containing gonococci and the typical findings of an epi- 
didymitis with fistula formation in the scrotum At operation both gonococci 

and tubercle bacilli were found in the epididymis and at a later period, m the 
kidney 


Renal and Genital Tuberculosis That there is a direct relation between 
a renal and a genital tuberculosis has already been mentioned The frequency 

"Handbuch fur Urologie, Vol 4, 153, 1926, Julius Springer, Berlin 
^ J A M A , 1922, 79, 2076 (Dec 16) 

T? fi believes renal tuberculosis occurs in forty per cent of cases of genital tuberculosi^ 

(WaUhTrd) ^ntcr in seventy per cent and Wildbolz in seventy-one per c 
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with which these two localiiations occur jlmiiltaneousli or one follows the other, 
Is of the utmost Importance from the clinical standpoint 

Tubebculosis of the EpiDU)\3IIS 


PATIIOLOOV— UODES OF IN\ASIOV OF THE ErroiD\MIS 

(a) Hematogenoul Route There Is alwaj-s a primarj focus ebcwhcrc 
in the bod> most commonly In the lungs kIdnej'S bones joints etc In some 
cases it is not difficult to find such a primao locaHtatlon, e\-cn clinlcall> but 
in others it is \Try difficult e\en at autopsy This hematogenous route is in our 
opinion the only primary mode of fn\'asjon of the male genitalia localUing first 
in the epididymis The other male genitalia are always Inv-oUrd wondarily by 
one of the other routes girtn next 

Cb) Along the lumen of the vaa from the seminal \'eslcles and prostate 
This IS termed the intracanallcular route by Walthard and others 

(c) By way of the lymphatics from tuberculous fod in the Inguinal Hmiph 
nodes hip etc. This route is Ncry uncommon The tubercles dn.’clop primarily in 
the Interstitial tissue between tubules In the most common mode of Infec 
tion i c the hematogenous. 

Route of Involvement As a rule the 6ret in\*ol\ement Is In the tall m 
both the hematogenous and Intmcanalicular (b\ wa\ of lumen of m) modes 
of origin Caseation (Fig 279) occurs at an early period with destruction of 
the tubule and spread of the Infection to the penepididymal tissue Including the 
tunica vaginalis ^ot infrequently the epididymis becomes adherent to Its scrotal 
coverings and the contents of the abscess resulting from ibe caseation are evacu 
aled through the skin Tbese constantly discharging V3-oial sinuses occur more 
frequently and are more characteristic of tuberculous than of any other form of 
epididymitis In some cases after the abscess cavity (into which more or leas 
of the epididymis has been converted) has completely evacuated its contents 
fibrosis or encapsulation of the remaining Infected portion may occur 

Isolated primary tuberculous Involvement of the testU can occur without 
an epididymitis but Is very rare Eisenstaedt (loc at ) quotes Sussig s report of 
a case in an eleven weeks old infant In whom the testis was involved Serial 
sections of the epididymis failed to reveal the presence of tubercles, A few 
similar cases are quoted by Eisenstaedt In addition to reporting one of his own 
In which there was a diffuse productive tuberculosis of the testis In a three 
year old child with a Dormal epididymis. 

It Is evident that a primary tuberculosis of the testis can occur and that 
such a localisation is most commonly found m Infants and young children 
As a rule however Invasion of the tesUs is secondary to that of the epIdJdymils 
but occurs at a comparaUvely late stage (see operative treatment later) Ac 
cording to Msrion the testis remains unlnvolved In ao per cent of the cases of 
tuberculons epididymis 

Involvement of the tunica vaglnallt is also a relatively late condition. 
Fluid may be found between the layers of the tunica vagmidU In many cases 
even when no visible involvement of this serous membrane is present The fluid 


“la the tatncimflcnUr ! e by w*y o( the hnuto of the vu mode of tofectlon, tb# mlleft 
cli*Dfc» IB ibe epWwlkl Untoff of tbe toboie* with Uter Invtifon of the latentitUl 
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in these secondary hydroceles (Fig 278) is usually clear, rarely bloody At 
first, the serosa is smooth and shining but later it becomes greatly thickened so 
that transillummation (see Fig 292) of such a hydrocele, is impossible In some 
advanced cases, tubercles can be seen on the serosa, usually on the visceral 
layer, i e , the one in contact with the testis 

Tuberculosis of the testis may occur in rare instances by the hematogenous 
route, but it nearly always extends by continuity from the epididymis 

Tuberculosis of the vas deferens also as a rule, occurs secondary to an 
involvement of the epididjmiis, seminal vesicles or prostate along the lumen 
or wall of the vas Usually tuberculous changes in the vas are most marked in 
the scrotal portion or in the ampulla, with very little involvement of the inter- 
vening intra-abdominal portion The further away the primary focus is, the less 
advanced are the changes in the vas There are two forms of involvement of 
the vas which are of clinical importance In one, there is a diffuse thickening In 
the other, the tuberculous changes are more circumscribed and form a series of 
nodules along the course of the vas Caseation occurs in the wall of the tuber- 
culous vas as elsewhere in the genital tract, leading to sinus formation Stricture 
of the vas may occur at any early stage of tuberculous involvement just as it 
does in the ureter 


CLINICAL PICTURES 

Tuberculosis of the epididymis presents itself clinically thus 

1 As an acute condition simulating a nontuberculous acute epididymitis 
There is severe pain which may radiate along the vas Edema and redness of the 
scrotum, a painful, much enlarged and firm epididymis are associated with general 
symptoms such as fever, leukocytosis, etc It will be noted that this picture is 
in every detail the same as in acute gonorrheal or ordinary pyogenic epididynutis 

A SIMILAR ACUTE ONSET AT TIMES IS OBSERVED IN RENAL TUBERCULOSIS (see 

Chapter 41) and is as a rule, due to a mixed infection with the ordinary pyogenic 
organisms As soon as the symptoms in this acute form of tuberculous epididy- 
mitis subside, one can palpate the nodular thickening of the epididymis, usually 
of the tail at first, rarely of the head We were consulted by a young man who 
gave the history of having had such a mode of onset as a complication of an acute 
gonorrheal urethritis It was not until three months later, when an abscess evac- 
uated its contents spontaneously through the skin of the scrotum, that one sus- 
pected a condition other than gonorrhea The pus from the epididymis at operation 
contained both gonococci and tubercle bacilli A later involvement of the kidney 
required removal of this organ The same mixed infection was found here also 

2 As a chronic condition This is the most common clinical t)q)e and the 
onset IS gradual At first, it is almost painless, the picture being that of a low 
grade systemic infection of a chronic type At this time, if attention has been 
directed to the scrotum by a dull aching pain, one can palpate a hard round 
smooth nodule in the tail of the epididymis varying in size from that of a bean 
to that of a filbert The body of the epididymis is seldom involved in the early 
stage and the head even less so At a little later stage the entire epididymis 
is much enlarged, firm and nodular (Fig 279) There may or not be an accom- 
panying hydrocele 

It is easy on palpation to distinguish the firm enlarged nodular epididymis 
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Irom the testis unless a secondary hydrocele (Fig 27S) is present or the disease Is 
advanced, or both In the latter, the epididymis is often found adherent to the 
scrotum and one or more sinuses from which pus is being constantly dis- 
charged, ma> be visible on the scrotal skim In the early stages the vas may 
reveal no alteraUons but as the changes In the epididymis progress, the scrotal 
vas becomes either uniformly thickened or one can feel one or more bead like 
nodules corresponding to tubercles The urine Is often dear In the early stage, 
but the guinea pig test Is often positive (Zuckerkondl) Later In the disease there 
is moderate pyuna but one should always be suspidous of a concomitant renal 
tuberculosis, if the pyuria is marked 

D1AOK08IB 

The diagnosis Is very easy, if the following are present 

(a) A painless firm nodular enlargement of the entire epididymis sharply 
demarcated from the testis proper, (Fig 278) on one or both sides 

(b) A diffuse, not tender thickemng or a more nodular (beak like) condl 
tion of the scrotal portion of the vas deferens 

(c) One or more firm sharply demarcated nodoles in the prostate (on rectal 
examination) and a diffuse often somewhat irregular enlargement of the seminal 
vesicles. 

(d) If there is moderate pyuria and one is fortunate enough to find the 
tuberdc baalll m smears made from the centrifugaJited unne or m cuJti re 
or one obtains positive gumea pig inoculations** 

(e) If there Is a history of a preceding renal tuberculosis or a discharging 
saotal sinus. 

These are the easier cases to recognuc. If however, one of the following 
conditions exists the diagnosis Is much more difficult 

(a) If a secondary hydrocele** accompanies the epJdJdymal condition so that 
one cannot palpate the epididymis and testis. The same is true of those raw 
in which the two last named structures are so matted together that one can only 
fed a diffuse hard mass In the scrotum 

(b) If there are no palpable changes m the vas prostate or seminal vealdes. 

(c) If there Is a history of an acute gonorrheal epididymitis followed by 
persistence of some of the induration or of a chronic urethritis with a compli 
eating prostatovesicuUtis (see Chapter 13) and only one or an absence of nodules 
in the epididymis 

(d) A dear urine or one containing only the ordinary pyogenic organisms 
and a small amount of pus and the search for tuberde bacilli has been neea 
live. 


DHTERllNTIAL DIAONOStS 

One must take Into consideration the following 

I Gonorrhoil and ordanary pyogenic epldldymitla A differenUatlon in 
the casia ol acute tuberculoua ep idldj-mlUa reCerred to vmder clinical pictures 

Z ill J Urol, IMJ 18, ~~ 

tUd, 7J 6«r 1526 Md H. C S,-e.5y Ac, Rev Tcberc, 152. 1 42 

u . (QTiiplepaU,; m Kc5odirr) >• K Urce u lo render taljatlon difficult ocpe 

i» Jnitlfied ha Uppinn It in orilcT to tHow tlie fluid to nape. one 
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due to a mixed infection, is impossible until the acute symptoms have subsided 
At such a period, one should always be suspicious if a diffuse enlargement or a 
nodule at the tail of the epididymis persists for a number of months These cases 
must be kept under observation, smears made from the urine and rectal examina- 
tion made at intervals, for nodules in the prostate as well as enlargements-® of an 

indurative type in the seminal vesicles 


Acute 


Chronic 




Fig 278 — Diagrams of most common en- 
largements of testis, epididymis and vas and of 
secondary hydroceles Cases as seen clinically can 
as a rule be divided mto acute and chronic (see 
text) 90 per cent of the acute are due to 
gonorrheal or ordinary pyogenic epididymitis with 
very little involvement of the testis but often with 
a secondary hydrocele (symptomatic) 90 per cent 
of the chronic form are due to tuberculosis They 
involve the epididymis and not the testis and 
frequently are complicated by a symptomatic hy- 
drocele The remainder (10 per cent) of acute 
and chronic cases are due to injury and mumps 
in the acute and to syphilis and neoplasms, in 
the chronic In both of these (acute and chronic) 
remaining 10 per cent of enlargements, it is the 
testis and not the epididymis which is involved 
ns m the 90 per cent where the epididymis is 
chiefly involved, there may or may not be an 
accompanying secondary hydrocele Involvement 
of the vas is discussed in the text 


The post-gonorrheal epididymal en- 
largement, and this is equally true of 
the non-gonorrheaP^ epididjonitis, has 
as a rule a smooth and not a nodulated 
surface as does the tuberculous one 
If there is an accompanying hy- 
drocele it may be necessary to allow 
its contents to escape by trocar and 
cannula to be able to palpate better 
Such a hydrocele (Fig 278) may ac- 
company a number (see below) of 
other enlargements of the testis and 
epididymis, than those due to tuber- 
culosis The vas is also enlarged in 
epididymitis due to the gonococcus or 
ordinary pyogenic bacteria The 
gradual onset and involvement of the 
epididymis as well as the nodular 
character of the surface speak for tu- 
berculosis rather than either of the 
above Massage of the prostate and 
vesicles in suspected tuberculous epi- 
did 3 miitis, IS inadvisable, because of 
the danger of a miliary tuberculosis as 
well as of a spread to the periprostatic 
and penvesicular tissue The presence 
of a beaded condition of the vas, of 
nodules in the prostate, markedly in- 
durated enlargement of the vesicles 
and finally the presence of scrotal 
sinuses, all speak for a tuberculous 
infection Adhesion of a gonorrheal or 
ordinary pyogenic epididymitis to the 
scrotal skin, with formation of a con- 
stantly discharging sinus, is very rare 


One encounters cases where every 
diagnostic resource has been exhausted and only exploratory exposure of the 
epididymis will clear up the diagnosis, by finding the typical tubercles or areas 

^ The normal seminal vesicle is not often palpable 
Due to ordinary pyogenic organisms (staphylococcus, streptococcus, colon bacillus, etc), 
such^n epididymitis may be of hematogenous or urethral origin 

Due to ordinary pyogenic organisms (staphylococcus, streptococcus, colon bacillus, etc ) such 
an epididjTnitis may be of hematogenous or urethral origin 
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of locnlUcd or more difliuc aiscntion, on section of the epididymis At times, 
microscopic examination of excised portions may be necessary before a diagnosis 
can !« mailc In suspicious cases, the presence of tuberculous foci elsewhere In 
the body (sec Fllology) or in the kidney, will be of great aid 

2 From other causes of enlargement of the epididymis and testis These 
cases do not present the difficulties, as a rule, which those of the preceding group 
do, provlderl that one keeps the following (see Fig 278), In mind 

(a) Or Tiir acutt rNLARorurnTS or Tiir itioidymis ano testis, ninety pee 
crNT at least clinically, aep nur to oonobbiiea oe an oedinaey pyooenic 
(hematogenous or urethral) iHramoN Occasionally one will find cases of 
mixed Infection due to one or both of these two groups of bacteria plus the 
tubercle bacillus (sec clinical pictures) All of these acute enlargements involve 
the epididymis predominantly, and one might almost say exclusively and not at 
all the body of the testis 

Palpation (Fig 91) may be rendered difDcuU because of the frequently 
accompanying hydrocele (Fig 278) The other forms of acute enlargements (10 per 
cent) arc due to either Injury or to mumps They InvaiKc the testis proper and 
seldom. If ever, the epididymis so that with the history of the case and the finding 
of a greatly enlarged tender testis the differentiation from a tuberculous epl 
dldymltls ought not to be difficult Secondary hydrocele Is infrequent in both 
Injury and mumps but at times there may be an extensive accumulation of blood 
In the tunica vaginalis after Injury, which may make palpation difficult Even 
under these conditions the subcutaneous hemorrhagic infiltration of the scrotum, 
the history of Injury and the Inability to obtain translucency are characteristic 
ol traumatic orchitis 

(b) Or Tin ciiEONic FNLABorurNTs (Fig 278) or tiid testis and rprorovuis 

vvr FIND AOAIN that NINETY FEB CENT AEC DUT TO ONE OISZASE, VTC., TUBEECULOSIS 

Of course one must bear In mind those rare cases In which a tuberculous epididy 
mills may liegin suddenly or where a gonorrheal or ordinary pyogenic acute 
epididymitis docs not subside and may require differentiation as outlined above 
Of the remaining ten per cent ot chronic enlargements, there are only three 
which need be consldereil These arc syphilis and neoplasms of the testis and also 
spermatocele Tlie last named vTas considered earlier In this chapter The other 
two rarely Involve the epididymis primarily As a rule the testis proper is the 
sell of enlargement In syphilis ns well ns in neoplasms. The positive Wassermann 
reaction, the history of the cn,sc and the fact that the enlargement is of the testis 
proper (Hg 278), and not of the epididymis, speaks for a gumma of the testis 
A neoplasm of the testis (sec Chapter 21) should always be suspected If an 
enlargement of the testis proper (Fig 278) Is present and syphilis can be cxcluderl 
A seconiLsry (symptomatic) hydrocele may accompany syphilis ns well as a 
neoplasm of the testis so that It may be necessary to evacuate the lluld In order 
to nwke a (UfTcrentlntion po^lblc 


TStATMUNT 

Cases of tulierculosls of the epididymis can be divided for purposes of treat 
mcnl Into two RTn\i|n 
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1 Those in Which Operative Measures are Still Possible Epididymec- 
s combined with removal of the scrotal portion of the vas or when the testis 

) involved, epididymoorchidectomy-^ are today the methods of treatment, 

of choice, provided that the following contraindications are not present 

(a) Advanced tuberculosis elseivhere in the body, e g , in the lungs, peri- 
toneum, both kidneys, joints, bones, etc In cases of concomitant unilateral renal 
tuberculosis, the removal of the epididymis is not contraindicated, but should be 
preferably done at a separate sitting 



Fig 279 — In the left illustration is a specimen of an advanced tuberculosis of the epididjrms 
with beginning e'^tension to the testis, necessitating removal of both epididj mis and testis In the 
right illustration is a specimen in which the tuberculosis is still limited to the epldld^mls (Courtes\ 
of Dr H Walthard of Berne, Swtzerland ) 

(b) If there is an advanced tuberculosis of the entire male genital 
TRACT ON BOTH SIDES The presence of a um- or even bilateral tuberculous 
epidid3miitis without any or only a moderately advanced involvement of the 
prostate and seminal vesicles, is not a contraindication in our opinion In a rela- 
tively large number of such cases the condition of the prostate and seminal vesicles 
will greatly improve-"^ if the measures enumerated under the General and Non- 
operative Treatment, can be carried out In other cases in which either the disease 
of the prostate and seminal vesicles does not improve or a tuberculous urethral 
stricture develops, the removal of the prostate and seminal vesicles still offers a 
prospect of permanent cure Ligation of the vas on the nonmvolved side is of 
little benefit because epididymal tuberculosis is predormnantly due to hema- 
togenous infection The removal of the epididymis and vas alone, if performed 

“ See Chapter SO for technic of epididjunectomy and of epididymoorchidectomy The opera- 
tions can he carried out on both sides at the same sitting, in bilateral mvolvement 

This occurs in from forty-five to sixty-four per cent of the cases after epididymectomy, 
according to Walthard (loc cit ) 
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catlj enough permits the testis to be conscrsetl tvbich is of the greatest impor 
tance because of its interna! secretion Later tuberculous intoU-cment ol such 
a testis ma\ necessitate a secondarj remoral EpldidjTncctom> of course includes 
eicision of all scrotal sinuses and dlclston of the scrotal cns ndlh the canter} ns 
blgji up as possible 

M The Moj-o OinJc of sbctj six cases reported b> Hunt (loc dt ), bilateral 
epldId\'Tnectom> wns performed in elRhtecn unllalcral in thirt> three bilateral 
orchidcpidld>m«:tom> in one, and unilateral in nine cases Fpldidymcctomj was 
performed on one side and orchidepidldjmcctomj on the other In fi\-c 

There was a persisting sinus in onU one of fortj nine cases (71 per cent) 
which could be followed up In cases In which there was unilateral cpidldj mltis 
at the time of operation the opposite cpldid>mls remained free from infection 
for from one to fue icars except In two In which later rcmo\*al of the corre 
•.ponding tcstii was necessary Eightj fn-e and fi\c tenths per cent of the fort> 
nine cases (71 per cent of the 66) are well or marhcdlj impro\*c<l Our own 
erperlcnce agrees with tho^e of The Ma>o CUnic Wlldbolz \oung and others 
that operatbe measures in tuberculous epldidjmilts ore followed bj more rapid 
and better results than nonoperatiw measures 

2, Conditions under which NonoperatWe Measures art Indicated or arc 
the Method of Choice The treatment under this heoding includes the fol 
lowing 

(a) Gcnekal These Include those usuoII> emplo>ed In the treatment of 
tuberculosis elsewhere iQ the bod> such os rest fresh aJr a dry sunn> climate 
and good food In addition the following can be emploj'ed 

(b) HfxioTTn:RAp\ and Radiothcraps Both oi these nonoporatluc meas- 
ures have had thelc supporters. Radiotherapy causes encapsulation but this vs 
accompanied by atrophy of the seminiferous tubules of the testis (\\ nlthard) The 
cases treated by radiotherapy which have been reported as cured have not been 
controlled microscopically, so that a mistake In dla^rnosis is easily possible 

Heliotherapy which has been extensKTly employed in Switzerland is con 
demned by WTlcfboU. Of thirteen epidldymes removed at operation by him after 
heliotherapy of eight months to seven jrars duration the symptoms had im 
proved, but there was do change on microscopic examination except in three where 
there was marked encapsulation of the focus. 

(c) Tuberculin In the opinion of one of us (Rolnlch) has a definite place 
in the pre and postoperative treatment of genital tuberculosis Tuberculin residue 
(T R.) is the best preparation to employ It am be given at first in the dosage of 
001 mg gradually increasing the daage 

TUBEBCULOSiS OF TITE SCUINAL VeSICIXI 

The most common mode of Invasion Is along the lumen {.e intracanalicular 
from the epididymis or the ejaculatory duct (urethra) Lymphogenous and bema 
togenous modes of infection are very rare. 

PA-nvouxrr 

Tie patiologlc changes closely traemble Umm already described under tuber 
culous epididymitis If the Infection Is carried by the blood vessels tie tubercles 
fust form In the interstitial tissue between the divisions or compartments (Fig 61 ) 



398 


MALE GENITALIA 


If the infection occurs by way of the lumen, there are at first catarrhal changes in 
the epithelial lining, the vesicle being filled with pus containing desquamated 
epithelium, sperm, and tubercle bacilli Later, the wall is involved, with tubercle 
formation and inflammatory infiltration so that the contents become more 
caseous There is much more of a tendency on the part of both the tuberculous 
prostate and seminal vesicles towards connective tissue proliferation than is true 
of tuberculous epididymitis (Fig 279), so that extensive perivesiculitis is common 
Fistulae may develop and open into the rectum, perineum or rarely into the 
bladder 



Fio 280 — Diagram from one of our cases of tuberculosis of the male genital tract The 
rubber stamp employed to record findings in such cases was first suggested by Dr Hugh H 
Young The patient had a left renal and left epididymal tuberculosis The latter had perforated 
skin of scrotum Ligation of right vas deferens failed to check involvement of right epididymis 
because of hematogenous infection of latter Note extensive involvement of prostate and vesicles 


SYMPTOMS 

There is an absence of any symptoms which are of any value from a diag- 
nostic viewpoint A dull aching sensation with pain radiating to the perineum 
and possibly hemospermia, are present in many cases If the entire vesicle is 
involved, it can be felt as a sausage-like, (Fig 280) firm or soft (if caseation has 
occurred) elevation, through the anterior rectal wall At times, the tuberculous 
involvement is most marked at the neck (Fig SO) and one can feel a nodular 
cordlike mass just above the base of the prostate In other cases the tip alone is 
involved at first, according to Wildbolz The diagnosis is only difficult in cases of 
primary involvement of the vesicle and such cases are very rare If, however, 
there are nodules in the prostate or epididymis or both, or there is a concomitant 
renal tuberculosis, the differentiation from other causes of vesiculitis, is not 
difficult One should never attempt to massage the vesicle or prostate if there 
is a suspicion of tuberculous involvement 

The treatment of tuberculous seminal vesiculitis will be considered later 
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Tuberculosis of the Prostate 

That a pnmary localiiation m this structure is wr} rare Is shown bj the 
recent 5 tud> made bj Bothe “ In connection with the report of a case in which 
tuberculosis was found during routine microscopic stud> of specimens of prostatic 
hypertrophy,'* removed at operation A survey made by Bothe of the reported 
mne cases of apparently primary tuberculosis of the prostate revealed the fact 
that an autopsy was only made in four cases In three of the nine the tuberculosis 
was found in speamens of prostatic hypertrophy remored at operation That the 
prostate h however, liwyuently the seat of a secondary Infection (by way of its 
ducts) Is shown by the fact that tn 1750 cases of genitourinary tuberculosis 



Fm — Spedmfn tboirtn* •dnucrd tubernilwb ol the fKtaUte Note «D frotn dlQaiy 

oodulet to bme ireM of caieatlofl 

collected by tValthard it was present m 809 or stay three per cent In ndditlon 
to the most frequent mode of invasion by way of the ducts the prostate is also 
infected at times by contiguity for example from a tuberculous seminal vesicle 
The pathological changes (Fig 281) m the early atages ore quite analogous 
to those in the intracanaliciilor (by way of the lumen) mode of Invasion of the 
s'esicle or cpfdfdymfs Later tubercles form In the tissue between the acim and may 
coalesce to form a large conglonierote tubercle varying in size from a lentil to 
dm! pI a hazelnut Diffuse ins-olvement of the entire gland is rare Caseation 

■ Joor tJrel, 1527 IS, <54 (Nmvnibtrl 
" Thb bii tlrttdf betn rtfmtd to la Ubaptcr 18 
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occurs relatively early and the abscess may be evacuated spontaneously (Fig 
204) into the urethra or through the perineum or rectum, rarely into the bladder 
In a few cases, encapsulation occurs, so that one feels a firm irregular nodulated 
mass, on rectal examination Wildbolz believes such an apparent healing is decep- 
tive and virulent bacilli remain, so that recrudescence can occur at any time 
There is, as in the case of the seminal vesicle, always more or less involvement of 
the periprostatic tissues and sinuses can develop which burrow into the perivesical 
and perirectal cellular tissue, even as high as the space of Retzius (Fig 51) 

SYMPTOMS AND DIAGNOSIS 

In over two-thirds of the cases there is an absence of symptoms referable to 
the prostate, according to Marion In its early stages it may simulate a chronic 
prostatitis of nontuberculous origin Walthard (loc cit ) distinguishes two clinical 
pictures under which prostatic tuberculosis appears 

1 Urethrovesical symptoms, such as slight tenesmus, frequency, pain at 
the end of urination and a feeling of weight or pressure referred to the perineum 
Usually there is a slight serous, later purulent or bloody urethral discharge 

2 Rectal s 3 nTiptoms, such as tenesmus, pain on defecation and few, if any, 
of the symptoms of the urethrovesical group 

In later cases, one cannot distinguish the symptoms of a tuberculous prosta- 
titis, from those of a similar infection of the vesicles, bladder and urethra 
Ejaculation is often painful and hemospermia can exist without seminal vesicle 
involvement 

On rectal examination, one finds an enlarged and firm prostate in the early 
stage Later, the typical small or large irregularly distributed nodules appear 
At times, there are more nodules in one lobe than in the other (Fig 280) As a rule, 
there is not much protrusion of the prostate into the rectum, but occasionally, 
if there is a large cavity in the prostate filled with pus, the protrusion is quite 
marked 

The differentiation of a tuberculous prostate from other forms of chronic 
prostatic enlargement, has been considered under diagnosis of prostatic hyper- 
trophy in Chapter 18 The diagnosis of the presence of a tuberculous prostate is 
usually made during rectal examination, in cases where there is similar infection 
of the epididymis or when marked vesical symptoms, which are evidently not of 
renal origin, are present in a case of tuberculosis of the kidney 

TREATMENT OF TUBERCULOSIS OF THE SEMINAL VESICLES AND PROSTATE 

Inasmuch as most of the cases are secondary to a tuberculosis of the epi- 
didymis, the question arises as to whether or not to follow up the removal of this 
primary focus by the more serious operation of prostatectomy and seminal vesic- 
ulectomy It has been the experience of the majority of those who have followed 
up a large series of cases, that as a rule the foci in the prostate and seminal vesicles 
will greatly improve and in some, even heal, if the epididymal or renal primary 
focus has been eliminated at an early stage 

However, when the involvement of the prostate and vesicles is marked simple 
epididymectomy will be of little value in abating the process In the advanced case 
there is often an abscess of the seminal vesicle due to superimposed secondary 
infection which will be aided materially by perineal drainage Just as nephrectomy 
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for tuberculosis will frequently not cause the lmpro\*emcnt of the od\'nnced bhdilcr 
tuberculosis *o cpldldy'mcctomj r\in not cure the fld\^nccti tuberculosis of the 
seminal \Tsicle and prostate It is In these ndNTinced cases that Noungs Radical 
Operation for Tuberculosis of the seminal tract (Fig 282) is Indicated This 
operation consists of the remoi-al of the entire <eminal tract the prostate and 
\e5icle3 penncally and also the epididymis and \\e ha\c done ten of these 
operations There his bein no mortality They have all rcco\crcd and appear 
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markedly Improved following this radical procedure The majority of these ten 
putienU wcfc l.fpt UDder observation by m over a period of two to three years 
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ANOMALIES OF THE TESTIS 


These are divided into 

1 Anomalies in number and size 

2 Anomalies in position 

We will consider the above in the order named 

Anomalies in Number and Size 

Anorchism or Absence of the Testis This is rare and of little clinical 
interest, only 34 cases having been reported according to Campbell (Pediatric 
Urology 1936, 1, 363) This anomaly may involve absence of the testis alone, 
absence of the testis, epididymis and a portion of the vas deferens and finally, 
absence of the entire spermatic tract 

Synorchism or fusion of both testes within the abdomen or scrotum Six cases 
have been reported 

Polyorchism or Supernumerary Testis This is also a rare anomaly Accord- 
ing to Boggon (Brit Jour Surg 1933, 20, 630) only 12 histologically proven 
human cases have been reported Jordan and Dodson (Jour Urol 1934, 32, 311) 
added a thirteenth case in the human The anomaly was found on the left side in 
ten of the thirteen human cases 

Lack of Development of the Testis Aside from the lack of development so 
commonly found in association with anomalies in position, the same condition is 
observed in the normally descended testis, in the absence of a history of infection 
or injury Such congenitally small testes are often found in cases of endocrine 
dysfunction especially in h 3 ^ogenitalism as described under anomalies in position 
of the testis 

Anomalies in Position 

Up to the last months of intrauterine life, as explained in Chapter 1 on 
Embryology, the testis lies extraperitoneally in the iliac fossa (Fig 7) and close 
to the internal ring From this location it passes through the inguinal canal and 
under normal conditions reaches the lower end of the scrotum, where it is found 
at birth 

There still exists some difference of opinion as to the underlying factors 
involved in the descent of the testis We will enumerate the principal theories as 
to the causes of this change in position of the testis from its original intra- 
402 
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abdominal to the final (under norma! condition) location In the scrotum In the 
human race 

1 The role of the gonadotropic hormone of the pituitary 

The importance of this factor has onl> been appreciated since Schaplro 
(Ocut Med Woch^ 1930 56 1650) reported remarkable results obtained in 
using the gonadotropic hormone found b> /omick in the urine of prcgmnc), In 
cases of CT>'ptorchldIsm Since then there exists much corroboralUc c\idcncc ol 
hormonlc Influence on the grots th and dc<cent of the testis in animal experiment* 
The hormonal treatment of cr> 7 itorchidI<m *o cxlcndvTls cmplo>cd at present 
to be referred to later Is based on (his action of a gonadotropic hormone on the 
descent and deselopmenl of the testis 

We ha\*e placed this hormonal factor a* the fir^t of the causes of the normal 
descent of the testis because rsc belie\“e It explains such Q phenomenon better 
than anj other of the long list of causes ated In the past 

To sum up under normal conditions, the gonadotropic hormone of the 
antenor lobe of the pUuitar> during fetal life Is the mod Important factor In 
our opinion in the migration of (he testis In the human race from an mtn to an 
exlntabdomlnal position Under the next heading role of the guliernaculum ji 
will be *een that such a migration Instead of taking place into the vroium max 
undergo a dexaatlon Into an cxtrascrotal location The piluUarj hormone not 
onij has an Influence on the migration of the testis but oi*o on Its de\*clopment 

WTien piiultarj d>*sfunction exists the folloxxing anomalies ma\ occur 

(a) The testis remains \rilhm the abdomen but is x\eU*de\ eloped 

(b) The testis Is In the scrotum but falls to dexelop and is accompanied b> 
other symptoms of endocrine dysfunction (sec n>'pogcnItaHsm) 

2 Role of the Gubemaculum. 

The older theory has been abandoned that ibis structure exerts traction on 
the testis and Is hence one of the chief factors In the migration of the testis The 
gubemaculum Is chiefly composed of fibrous and elastic tissue with n few poorJj 
dev-eloped muscular fibers, TTiat It docs not play any part in the descent of the 
testis is shown by the fact that the testes are found in the scrotum at a time 
when muscle fibers cannot be demonstrated In the gubemaculum One cannot 
deny that the gubemaculum plays o part in the determination of whether the 
testis Is directed toward the saotum or on the other hand toward the pubic 
femoral or pcfineal regions. These aberrations or dex'iations from the normal 
position of the testis In the scrotum to abnormal locations are the result of the 
fact that the gubemaculum has a four Uiled distal Insertion as shorvm in Fig 283 

These oimKKNACui.tJM inskrtions art 

(a) To the lower end of the Interior of the scrotal fascia (Darios scroti) 

(b) To the pubic bones 

(c) To the tissues over Scarpa s trlan^e (femoral) 

(d) To the perineal tissues 

Of these the scrotal attachment b most developed. 

As wiU be 5«n liler under Treatment It is essential constanUy to keen In 
mind that the testis may be arrested not only in the change of position from the 
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abdomen to its normal position m the scrotum, but that it is futile to attempt 
organotherapy when 

A The testis is in an aberrant position 

B When certain mechanical factors are present to prevent descent 
C ^^Ttien certain complications exist (see below) 

We will consider these in the above order 
A The Testis in an Aberrant Position The testis in its migration from the 
early fetal position (Fig 7) to the lowermost portion of the scrotum may be either 
“arrested” in its course or may be directed, probably through action of the 
gubernaculum (Fig 283) away from its normal course Hence it is convenient, 
clinically, to place cases into two groups, as follows 

1 Cases of areested descent, are divided thus (a) Abdominal, i e , within 
abdominal cavity (extraperitoneal, usually close to internal ring (A of Fig 
283 A) , (b) inguinal, le , found at operation in inguinal canal between internal 
and external rings (B of Fig 283 A) or between the external oblique aponeurosis 

and skin of inguinal region In many of 
these the testis lies in the canal, but slips 
back readily into the abdominal cavity, 
(c) just distal to the external ring (C of 
Fig 283 A ) It would seem only just, to in- 
clude under arrested descent, all cases m 
which the testis is found beyond the exter- 
nal ring, but cannot be brought down into 
the scrotum 

2 Aberrant or faulty descent This 
term is applied to those cases in which 
the migration or “descent” of the testis is 
not arrested in its normal course (abdomi- 
nal, inguinal, upper scrotal. A, B and C 
of Fig 283 A), but the testis wanders or 
IS caused to deviate from the route which it 
would ordinarily follow toward the lower 
end of the scrotum, into “aberrant or faulty” paths, viz , to the pubes, Scarpa’s 
triangle or perineum (D, E and F of Fig 283 A) When we recall these other 
three attachments of the gubernaculum (Fig 283), it is not difficult to visualize 
how the testis is directed away from its normal course (toward the scrotum) 
into one of these aberrant routes These are 

(a) The pubic, in which the testis is found above the S3miphysis pubis (D of 
Fig 283 A) 

(b) The femoral, in which the testis is found over Scarpa’s triangle (D of 
Fig 283 A) 

(c) The perineal, in which the testis is found either in the perineal region 
proper or lateral and external to the scrotum (F of Fig 283 A and Fig 294) 

B Action of Mechanical Factors in Arrested Descent 

The following mechanical factors may prevent the testis from descending 
into the scrotum 

1 Adhesions as the result of a fetal peritonitis This is Budinger’s theory 
but has received but little support 



Fig 283 — Diagrammatic representa- 
tion of the four attachments of the guber- 
naculum testis Arrows point toward scro- 
tum (bottom of), pubic, femoral, and 
perineal regions respectively (See text ) 
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2 Short speriiatic \'zssels or \as or botit The existence of these factors 
cannot be denied They undoubtedly play an important part in preventing com 
plete descent of the tesus. 
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3 Fauxty development of the MU6CIX3 of the inguinal canal associated 
with powerful action of the cremaster muscle 



Under normal conditions the internal oblique muscle and conjoined tendon 
of this muscle and of the trans\ ersalis muscle act as a sphincter to prevent the 
return of the testis dunng the latter months of intrauterine life into the abdomen 
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The cremaster muscle completely envelops the coverings of the testis and spermatic 
cord When this latter muscle contracts it pulls the testis toward the external 
ingmnal ring and if there is no resistance into the inguinal canal or, if the latter 
is large, into the abdomen If the sphincteric action of the internal oblique muscle 
and conjoined tendon is faulty as the result of a congenital lack of development, 
the more powerful cremaster muscle will constantly pull the fully descended testis 
into the inguinal canal Some of the poor results following organotherapy are no 
doubt due to failure to appreciate these mechanical factors, especially the last 
named action of the cremaster in the presence of insufficiently developed abdom- 
inal muscles 

MIGRATING TESTIS We have applied the term “migrating” testis to these 
cases in which the testis is found at the bottom of the scrotum at one examination 
and in the inguinal canal or even abdomen a few minutes later This condition 
of “migrating” testis is a very common finding in infants, who can pull the testes 

well up into the inguinal canals or even 
abdomen, when they cry, or push them 
out when they strain Toward puberty, 
such an ability of the testes to wander 
up and down becomes, as we shall see 
shortly of considerable clinical impor- 
tance and IS as much of an indication 
for operation as an arrested or aberrant 
descent would be Infants should be 
watched, because we believe that this 
constant upward and downward migra- 
tion of the testes, if it does not cease 
spontaneously toward puberty, will have 
an influence on the development of the 
germinal cells In his experimental 
work, Moore (Amer Jour Obst and Gyn 1935, 28, 1) called attention to 
the thermostatic function of the scrotum If the testis lies in the inguinal 
canal or in the abdomen, the germinal cells take on an irregular appearance, but 
when it IS replaced in the scrotum, the germinal cells are rearranged and the 
animals became fertile again 

C The Existence of Complications 1 Hernia This is an accompaniment 
of arrested descent of the testis in a large percentage of cases It is usually of the 
indirect inguinal variety, complicated in some cases by a sliding hernia of the 
cecum or sigmoid 

In a small percentage of cases, the hernial sac is of the interstitial variety 
(Fig 286 ) 

There are three varieties of interstitial hernia which may accompany arrested 
descent of the testis (a) the subcutaneous (A of Fig 286 and also Fig 287) , 
(b) the interparietal, where the sac, and often the testis (B of Fig 286) extend 
upward between the internal and external oblique muscles, and (c) the properi- 
toneal form, in which the sac, and usually the testis, are found between the 
transversalis fascia and the peritoneum, i e , in the subperitoneal areolar tissue 
(C of Fig 286) 



of migrating or abnormally movable testis 
(um-or bilateral) 

A Both testes in scrotum and can be held 
there by examiner B One testis (right) has 
slipped up into the inguinal canal (in direction 
of arrow) and correspondmg half of scrotum 
IS empty Former location of testis represented 
by dotted oval 
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2 Lack of Developuent of Tire Testis Acojrding to Ufreduzzl and other 
investigators an absence of spermatogenests is found in about ninety per cent of 
the in which complete descent has not occurred at the age of puberty The 




Fic. 286 — \utetk 9 of lotentiLbl hrmix nblch ma> compQcate arrtsl of Uie totb A. Sub- 
orumoai, in lAlch tac aod tcftU arc between tUo of Ifixntml rr^n and external obllqoe 
apoanirosii loitcad of a ilaiple wc meb ax thU there may be an bour-rfaai Niriety with edenifon 
tow^ or Into the KTototo B Interparfettl form with lac betnem cttemal and intcnal oblique 
tmuelo. C Properitonea] form with uc betweai peritoneum uul traimermHt faada. 



a^hy mralves duefly the spennatogenlc crUe. and only comparaUvelv rarelv 
fte Interatitial ceUs of Ley dig In the maiority of cases of successful orchidopeiy 
the testis develops rapidly to normal sue if the atrophy U not too advanc^at 
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the time of operation and the latter has been performed early enough to permit 
further development to occur 

3 Primary Testicular Neoplasms According to Hinman and Benteen 
(Jour Urol 1936, 35, 378) who have reviewed the subject, primary testicular 
neoplasms occur more frequently in cr}qDtorchids than in noncryptorchids About 
two per cent of the patients with undescended testis develop neoplasms as com- 
pared to an incidence of 0 09 per cent in descended testes The incidence of 
primary neoplasms arising in cr 3 q)torchids varies from 11 to IS per cent according 
to various authors Hinman and Benteen (loc cit ) observed three testicular neo- 
plasms or 2 per cent of 155 cryptorchids 

4 Hypogenitalism This syndrome, which is quite often seen in cases of 
arrested, aberrant, and migrating testes, is one which has not received the atten- 
tion which its importance merits 

The chief characteristics of the two types of hypogenitalism are 

TYPE 1 PREDOMINANCE OF SKELETAL CHANGES The Outstanding feature IS 
the unusual length of the upper and lower limbs, as compared to that of the body 

TYPE 2 THE ADIPOSE TYPE, in which fat deposits are predominant 

Symptoms which are common to both types and may be present to a variable 
degree in both, are the following 

(a) Lack of development of the external genitalia 

(b) Dystrichosis, i e , absence of hair on the face, thorax, pubes and ex 
tremities 

(c) Psychic disturbances 

It will be seen that these changes are closely related to those observed in 
disease of the pituitary body, viz , in anterior-lobe lesions In the latter, we have 
overgrowth of the long bones before the epiphyses are closed In tumors of the 
posterior lobe of the pituitary, we observe symptoms of intracranial pressure, as 
well as the syndrome first described by Froelich in 1901, and termed “dystrophia 
adiposogenitalis,” whose characteristics are identical with those of the adipose 
type of h}q30genitalism 

Primary hypogenitalism is due to deficiency of absence of the hormone 
secreted by the anterior lobe of the pituitary The interstitial cells suffer less 
seriously than do the spermatogenic cells in cases of arrested, aberrant, or migra- 
tory cases of undescended testis They do not develop as they should under normal 
conditions, with resultant ill-effects upon the evolution of secondary sex char- 
acteristics The chief difference between primary hypogenitalism and lack of 
development of the testis as the result of nondescent, is the absence of evidence 
of pituitary disease in the former Why symptoms of hypogenitalism develop m 
some cases of cryptorchidism and not in others, is not yet understood The lesson 
to be learned, however, is not to delay operative intervention too long in cases of 
arrested, aberrant and migrating testes 

5 Strangulation of Undescended Testis This is a comparatively rare 
complication, but it is well to bear it in mind if symptoms like those of a strangu- 
lated hernia appear and the scrotum is found empty on the corresponding side 

Bragadse (Zeit Urol Chir 1933, 36, 301) reported two cases, one in a patient 
17 years old and another in a baby of 10 months In the former, there was a 
strangulation (without torsion of the cord) of the undescended testis in the 
inguinal canal In the second patient, the testis was also strangulated but its 
removal was necessary because of gangrene 
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In a case reported bv WoodruS and ■MUbert (Jour Urol 1956 5o SS9) the 

strangulation was due to a loop of omentum extending mto a hernial sac, encircling 
the undescended testis at its base, 

Teeatment op CRYFToacHnnair 

Endocrine Therapy 

Schapiro (Deut Med Woch 1930 II, 1605) was the first to report excellent 
results in the treatment of two cases of cryptorchidism following the use of 
ontenor lobe pituitary extract Since that time a large number of reports of the 
use of either the gonadotropic hormone of the antenor lobe of the pitmtary termed 
antmtrin or the gonadotropic hormone In the unne dunng pregnancy ha\'e 
appeared 

Young (hlonograph on Genital abnormalities, etc. 1937) collected reports of 
307 In whom 407 testes were undescended The a\erage age vaned from 
5 to 20 years. The condition was bdaieral in 122 and unilateral in 121 In 96 
cases, the testis was in the inguinal canal or immediately below it and In 77 cases 
within the abdomen The undescended testes descended more or less fully into 
the scrotum 273 times but failed to do so 157 times The percentage of success 
varied from 14 to 100 per cent 

Those with a relati\el> large experience belme that success is obtainable in 
at least SO per cent of the cases. The percentage of success is higher in patients 
who have not passed puberty 

Dahl Iversen and Stamp (HospitalsUdende 1937, SO 657) collected 208 cases 
Complete descent was obtained in 129 or 62 per cent partial descent In 25 or 12 
per cent and failure resulted In 54 or 26 per cent In the last named group 
patients between 20-30 >cars of age are included Bflaleral cases reacted better 
than unilateral 

Test for Suitability A good test as to whether endoenne therapy is likely 
to be successful or not is the determination of the gonadotropic hormone In the 
urine In cases of cryptorchidism. Hess Kunstadler and Saphlr (Jour Amer "Med 
Assn 1937 108 352) found that the outlook for success Is go^ if the gonado- 
tropic hormone is present In the unoe and the mechanical factors mentioned 
abo\e are absent Absence of the gonadotropic hormone may occur m bilateral 
cases if the testes are functionally acti\-e even if not descended or if there is a 
primary pituitary dysfunction Endocrine therapy should be gi\'en a trial accord 
ing to the authors e\en when the gonadotropic hormone Is absent in the mine in 
both of the abo\‘e ated exceptions. In umlateral cases absence of the gonadotropic 
hormone in the urine may be due to adequate function of the fully descended 
opposite testis 

From a study of <e\enty-one boys with ninety -one undescended le^tides 
who were gi\cn injections of the gonadotropic principle of the urine of pregnant 
women and the gonadotropic prlnaplc of the anterior lobe of the piluiiary gland 
Digler and his co-workers (Amer Jour DIs Child. 1938 55 273) find that these 
extracu produce changes in the eilemal genitalia ol ^me patients hut not in all 
The changes when present are manifested b\ flushing of the genitalia enlarge 
ment of the testicles and penis or descent of the testicles In the patients treated 
with the gonadotropic principle of the unne of pregnant women 48 p^r cent of 
the undescended testicles completel\ descended into the scrotum by the end of 
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treatment but only 45 per cent remained descended If the partially descended 
testicles are included, 61 per cent can be considered benefited In the patients 
treated with the gonadotropic principle of the anterior lobe of the pituitary gland 
25 per cent of the testicles completely descended into the scrotum but only 18 per 
cent remained descended Including those in whom the testicles partially descended, 
35 per cent were benefited When both gonadotropic extracts were used in treat- 
ing the patient, 40 per cent of the cryptorchid testicles showed complete descent 
but only 25 per cent of the testicles remained in the scrotum, 55 per cent were 
benefited When descent of the testicle occurs, it usually begins to take place 
before 4,000 rat units of the gonadotropic principle has been administered Treat- 
ment seems to be about equally successful at any age after the first year, but it 
seems better not to begin treatment until after the seventh year of life In a 
control series of fourteen untreated and inadequately treated patients (seventeen 
undescended testicles) descent of the testicles did not occur Both extracts often 
caused enlargement of small testicles but never permanent enlargement of normal 
testicles Both extracts produced enlargement of a normal-sized penis in eight 
boys Reactions both general and local may occur during treatment Treatment 
had no effect on weight or height or on body build, even when hypoplasia of the 
genitalia was present, with a feminine type of body build If improvement does 
not occur by the time about 4,000 rat units of the gonadotropic factor of the urine 
of pregnant women has been administered, operation may be considered 

The Contraindications to Endocrine Therapy are 

1 The co-existence of a hernia or hydrocele 

2 Mechanical obstacles which prevent the descent 

3 When a testis is of the migrating type as previously described 

4 When the testis is in an aberrant position, i e is found at the root of the 
penis or in the femoral region (Scarpa’s triangle) or in the perineum (see Figs 
283 A and 284) 

In evaluating the results of endocrine therapy, the fact that the testis will 
often descend spontaneously at puberty must not be forgotten Endocrine therapy 
should be given a six months’ trial whenever circumstances permit If at the end 
of such a period, descent has not occurred, orchidopexy is to be advised, especially 
in bilateral cases because of the danger of sterility The outlook for success follow- 
ing endocrine therapy is very poor after puberty 

Operative Treatment 

The earlier an operation is performed, the less the danger of an arrest of 
development of the germinal cells of the nondescended testis We have made it a 
practice to advise operation as early as the fifth year in all cases in which endocrine 
therapy has failed after a six months’ treatment and the testis cannot be brought 
down further by traction, than the upper part of the scrotum The chief obstacle 
to spontaneous descent as observed at operation is the presence of many fibrous 
bands binding the vas and its vessels (see Chapter L) to the adjacent structures 

The indications for orchidopexy are 

1 Cases of aberrant descent of the testis, i e when the latter is found in the 
pubic, femoral or perineal regions 

2 Cases of nondescent with accompanying hernia or hydrocele 

3 Cases of so-called migrating testis There is little hope for the testis to 
become fixed in the scrotum as long as the cremaster can pull it up into the 
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Inguinal canal because of o large c-rtemal ring anrf faulty development of the 
muscles forming the postenor wall of the Inguinal canal 

INJURIES OF THE TESTES 

These organs are fatrl> well protected against injury because of their mobllil) 
and relati\-el> deep location Blows or other forms of cxtensiv'c trauma applied 
o\Tr the «crotum give rise (o etcruaating pain nausea and a variable degree of 
shock all of which are as a rule of short duration Such injuries mav be followed 
b> considerable swelling of the scrotum and maj be complicated b> the exudation 
of serum or blood (Fig 2ftS) into the tunica vuglnalls i c giv e rise to a traumatic 
hi-drocele or hematocele (Fig 289) Crushing Injuries and laceration of the scrotum 
arc not Infrequentlj seen and maj cause considerable blood> effusion, resulting 
u\ a large hematoma with marked discoloration which persists for man} da}5 
The testicle Is rarcl} involved In such injuries. These wounds frequentl} become 




Fro. 2SS — Enormoui bnoitom* of tcrotUDa foDowing perotrallaj Injury 

secondaril} infected. Careful hemostasis Is always neceaarj m scrotal operations 
for hematoma may follow with secondary infection later This prolongs the con 
valescence of the patient over many weeks 

Gunshot and liigh explosive shell wounds of the scrotum may cause extensive 
laceration of the skin and testis often necessitating its removal 

During the World War extensive bums of the scrotum were often observed 
following the use of gases containing very Irritatuig chemicals like mustard gas 

Atrophy op the Ttrsneus 

Under this heading we only Include a decrease in size following injury or 
infecuon of the tesUs. The small testis found in cases of endocrine dysfunction 
such as hypogenitalism or in arrested descent of the testis has been wrongK 
termed an atrophy The cause of the decreased size of the testis Is a lack of 
development or hypoplasia and not a shrinkage secondary to trauma or infection 
A true atrophy of the testis is found under the following conditions, 

(a) After mumps. This Is the most common cause of atrophy 
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(b) After herniotomy as the result of interference with the blood supply 

(c) Following trauma Here the tissue reaction incident to the trauma is fol- 
lowed by cicatricial atrophy 

(d) A large varicocele may be accompanied by an atrophy of the testis or 
such an atrophy may be a sequel of an operation for varicocele 

(e) Atrophy may follow recurrent torsion of the spermatic cord 

(f) Thrombophlebitis of the pampiniform plexus is a cause of atrophy of 
the testis 

(g) Systemic infections, other than mumps, may give rise to a hematogenous 
epididymo-orchitis followed by atrophy 

INFECTIONS OF THE TESTIS ORCHITIS 

These may be the result of a systemic infection or of extension from an 
adjacent focus of suppuration One sees all degrees of inflammatory reaction from 
slight interstitial round-celled infiltration to widespread interstitial and tubular 
changes In moderately severe infections, small pus foci are visible in the inter- 
tubular tissue These minute abscesses may coalesce to form larger ones or the 
entire parenchyma may be the seat of a large abscess 

Infection may be primary in the testis and extend to the epididymis or the 
reverse 

Acute Orchitis This is most commonly secondary to some systemic infec- 
tion, such as mumps, tjqDhoid, influenza, glanders, undulant fever or of a bac- 
teremia whose primary focus is an osteomyelitis, or other form of localized 
suppuration Of all these causes of acute orchitis of hematogenous origin, mumps 
(parotitis) is the most frequent 

Acute orchitis secondary to mumps The virus of this type of infection 
appears to have a selective localization in the testis We recall cases in which 
the orchitis was apparently the chief condition which attracted the patient’s 
attention In a large series of mumps cases during the World War, we noted an 
incidence of one orchitis to eight cases of mumps 

With the onset of the orchitis, there is a marked rise of temperature, pain and 
swelling Suppuration is rare, but an unfortunate sequel is atrophy of the testis, 
which takes place in about one third of the cases A mumps orchitis varies m 
duration from a few days to as many weeks 

Abscess of the Testis Minute multiple well encapsulated pus foci are a 
frequent sequel of orchitis of hematogenous origin Larger abscesses are frequently 
observed in tuberculous orchitis, resulting in sinus formation Another cause of 
abscess formation in the testis, other than systemic infection by nontuberculous 
and tuberculous bacteria, is a septic thrombosis of the spermatic veins This is 
the so-called central abscess of the testicle Syphilis may produce necrosis of the 
entire testis Not every scrotal sinus is indicative of a tuberculous infection of 
the epididymis or testis or both Sinus formation is not rare in an acute epididy- 
mitis or orchitis due to the ordinary pyogenic bacteria, especially those of the 
B coll group The destruction of the epidid)Tnis and testis in nontuberculous 
infection may be so extensive as to necessitate the removal of both epididymis 
and testis Such infections occasionally develop in association with bladder neck 
or urethral obstruction 
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Chronic Orchltii The majority of cases diagnosed as chrome orchitis arc 
in reality chronic epldldjTnitis or periorchitis Inasmuch os the most common 
cause of chronic orchitis is syphilis we will discuss this separately 

Syphili* of the teatis. This localization ranks immediately after that of 
the cardJov’ascular and ner\’ous system, as to frequency 

AcutE 6\TinLiTic ORcnms This may occur during early syphilis and is an 
interstiual orchitis RTien acute hydrocele (Fig 27S) of one side do\elop3 within 
the first year or two after the onset of iQphilis a syphilitic hydrocele should be 
thought of 



F»o 2N — Opcmttvc ipedmcti jhowin* bfmiloctle No4e bc>»r civtty of tunfa vayJitfHj 
teitl* ii daleocSed by liie bcmtlomJ, cotoprorinn lc*U» {>mi in upper portion oi pbotojtnph) 
Notf (Tcttiy Uilctcned will of ttialci vixfailit (PcrlordilUi) 

Chronic Syphilitic Orchitis This always takes place during the tertiary 
stage of the disease and presents itself in two forms, an interstitial and a gum 
matous. Involvement of the epididymis va* deferens and even of the tunica 
vaginalis (secondary hydrocele) is common If resolution does not take place 
following treatment, there may be ertensive breaking down of tissue cspeaally 
in the gummatous form 

(a) Interstitial syphilitic orchitis. This is the most common form is of 
slow onset and gradual evolution The testicle becomes two or three times larger 
than normal painless smooth and very hard Sclerosis ensues the condition 
remaining stationary for a long time and the testicle either returns to normal 
size or becomes atrophic. 

(b) Gumma of the testicle This may be preceded by the interstitial type 
of inflammation although it is frequently gummatous from the beginning The 
enlargement fs not diffuse Distinct nodules tumors and areas of hardness appear 
These may sometimes break down 

The diagnosis of syphilis of the testicle Is as a rule not difficult Tuberculosis 
and gonorrhea (Fig 278) attack the epididymis and involve the vas. Syphilis 
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attacks the testicle and rarely invades the spermatic cord It may be difficult to 
distinguish gumma from primary neoplasm or of the testicle but the history, blood 
findings and reaction to treatment will readily differentiate The characteristics of 
the syphilitic process are its painlessness and distinct hardness 

Periorchitis By this is meant an inflammation of the visceral and parietal 
layers of the tunica vaginalis testis (see Figs 60 and 61) A periorchitis may 
present clinically in either an acute or chronic form and a common result is the 
exudation of fluid in the cavity formed by the visceral and parietal layers of the 
tunica vaginalis, i e in the formation of a hydrocele 

Involvement of the visceral layer of the tunica vaginalis, with later adhesions 
between the two layers, often follows an acute gonorrheal epididymitis but any 
other inflammatory involvement of the epididymis or the testicle, however, may 
produce either a serous or fibrinous periorchitis Occasionally an acute or chronic 
inflammation of the tunica may occur, with only a very slight hydrocele developing 
We have seen an acute periorchitis develop suddenly and clear up m a few 
days without formation of a hydrocele In some cases, the tunica may be exten- 
sively involved with hemorrhages into its wall without much exudation into the 
sac The term periorchitis hemorrhagica (Fig 289) is employed for this form 
In these cases the involvement is most marked on the outer wall of the parietal 
tunica vaginalis Some may be due to extension of infection downwards along the 
sheath of the vas 
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HYDROCELE 

Strictly speaking this term ought only to be used to designate an abnormal 
accumulation of serous fluid between the two layers of the tunica vaginalis testis, 
1 e , m the potential space between its parietal and visceral layers as shown in 
A of Fig 290 The term hydrocele has been employed for many years and is still 
so used to designate one of the following 

(a) An accumulation of serous fluid in the distal end of the nonobliterated 
vaginal process (see C of Fig 7) which is termed congenital hydrocele The 
collection of serous fluid may persist as a true hydrocele (see D of Fig 290) after 
separation of the vaginal process of peritoneum and the tunica vaginalis testis 

(b) The term h 5 '^drocele of the cord is used to designate the accumulation 
or better the persistence of serous fluid in various compartments of the original 
vaginal process of the peritoneum of the embryo (see B of Fig 290) 

(c) The term hour-glass hydrocele is applied to cases in which there is a free 
communication between the space between the parietal and visceral layers of what 
was destined to form the tunica vaginalis testis and a serous lined cavity extend- 
ing along the vas deferens into the inguinal canal (see C of Fig 290) and at times 
into the true pelvis 

Not infrequently a true hydrocele, i e , an accumulation of serous fluid 
between the two layers of the tunica vaginalis testis, is associated with an inguinal 
hernia as shown in D of Fig 290 

If one excludes the congenital t 3 q)e of hydrocele described above, due to 
failure of the lower end of the vaginal process to form a tunica vaginalis testis, 
practically all of the hydroceles observed clinically can be termed acquired or 
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B McdtOocoUi hydrocele of cord. 

C Htrar-claM hydrocele 

D CombioatioB of (ngobal hemU tod b>drorele 
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more correctly secondary hydroceles and cysts of the epididymis (Fig 291) are 
not true hydroceles 

Etiology of Acquired (secondary) Hydrocele In the order of their fre- 
quency the causes are 

1 Nontuberculous (ordinary pyogenic, including gonococcal) infections of 
the various components of the seminal duct (testis, epididymis, vas deferens, etc ) 

2 Tuberculosis of the same structures 

3 Syphilis 

4 Neoplasms 

5 Mumps (virus of) 

6 Operations for varicocele or hernia 

7 Thrombophlebitis of the pampiniform plexus 

8 Filariasis and bilharziosis 

9 Low grade systemic infections 

A large number of cases are erroneously classified as idiopathic Careful 
palpation (Fig 91) of the scrotal contents will show that the vast majority of 

Fir 203 



Fig 292 — Simple method of determination of translucency in a scrotal swelling suspected 
to be a hydrocele One can also use a flash light in the form of a vest pocket pencil A paper 
rolled up as a cylinder transmits the light to eye of c\aminer as shown here 

Fig 293 — Sagittal section through a hvdrocelc of the tunica vaginalis from specimen in Prof 
Eberth’s collection at Zurich, Switzerland 

these so-called chronic idiopathic hydroceles have some pathology in the epi- 
didymis as the etiological factor Following aspiration of the hydrocele, irregu- 
larities in the testicle and hardening of the epididymis can often be noted 

This chronic epididymitis, which is the etiologic factor in most cases of 
so-called idiopathic hydrocele, is most frequently secondary to a mild chronic 
non-gonorrheal urethritis in the middle aged In these patients, there is extension 
from the urethra along the seminal duct to the epididymis, the mild degree of 
epididymitis producing no symptoms 

Acute Hydrocele This is usually secondary to an inflammation of the 
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epididymis or testis It may hcnTe\Tr result from trauma of these structures with 
secondary inflammatory reaction Gonorrheal epididymitis is always associated 
with Bome exudate (Fig 278) into the tunica this varying from 3 cc to 40 cc 
Syphilis may be the cause of an acute hydrocele which develops rapidly in the 
absence of any evidence of a preceding epidld)niiitis or orchitis 

Acute epidldymiUs and orchitis from any other cause may also be associated 
with symptomatic hydrocele 

An acute secondoiy or symptomatic hydrocele usually dears up with the sub- 
sidence of its activating cause Some piersist and become chrome. Symptoms are 
usually absent the accompanying epididymitis or orchitis causing the pain and 
distress Plastic exudate and dcatricJal changes may finally obliterate the vaginal 
sac. Suppuration rarely occurs 

Chronic Hydrocele, This is most common in the middle aged, between 
forty and sixty It usually dev'dops insidiously and produces little or no distress 



Fio 2W— The pbotocnph on the left b that of a patieBt with i UbUfil hydrocele The 
photomph on the riaht b that of a patient with an ondetcmled totia in the femoral irpion, 
complkatrd by a h\drocele 


eicepl when it assumes large proportions Chronic h\ drocele ma> alv) be secondary 
to acute hvdroccle If the pathology In the testicle and epidid\mls persists 

rATiioux;\ OF Chbomc H\'proceli:. The tunica is usually considerablj 
thfclened in long standing ca«^ There arc many adhesions \rithin the sac and 
the h\ drocele may be multllocular Fibnnous bodies are often met with in open 
ing the ac, like rice bodies They consnl of phosphates and carbonates co\ered 
with fibrin The tunica propria cowring the testis (Fig 61) shows thickening and 
the testicle is often irregular *omelimes distorted and \-ery often atrophic the 
latter condition being probabU due to pressure from the M drocele The cpI 
dldmls if examined carefully at operation will usualK show thickening most 
marked In the lower portion of the body or at the tail 

The fluid H\ drocele Ruld U an exudate its peafic grant\ \-arying from 
1020 to 1026 It is straw colored contains a large amount of albumin and al<o 
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some globulin and fibrinogen The fluid contains a few leukocytes, some endothelial 
cells, cholestenn and at times, small droplets of fat The quantity of fluid in a 
hydrocele sac vanes considerably Some may reach large proportions l\Iost of 
the hydroceles contain from 100 to 400 cc 

Symptoms Chronic hydrocele develops slowly, painlessly and presents no 
symptoms except a sensation of dragging due to its weight and also some inter- 
ference with motion The hydrocele usually involves only one side, but it may be 
bilateral (Fig 294) It appears as a pear shaped tumor, larger below than above 
and tapering sharpl}'- at tlie cord When of large dimensions, it is often sausage 
shaped It cannot be reduced by pressure and cannot be pushed into tlie inguinal 
canal, unless it is of the bilocular tjqae (C of Fig 290) 

The skin of the scrotum is tense, shiny and somewhat reddened ^Wien the 
Iwdrocele is large, the penis appears to be buried 

Diagnosis An enlarged tense scrotal sac wdncli gives a sense of fluctuatioh 
and cannot be reduced, are characteristic signs of hydrocele 

Transillumination Hydrocele fluid transmits light and tlius a light held 
against tlie scrotum (Fig 292) will transillumine the Iwdrocele sac The position 
of the testicle can often be determined This method which is not infallible, is, 
how'ever, tlie most valuable diagnostic aid other than aspiration When the walls 
of the sac are thick, this test may fail 

Puncture and aspiration establish the diagnosis Aspiration should be done 
only after henna has been absolutely ruled out 

The history of a sw^elling of gradual onset, increasing slowdy in size and not 
being reducible, are great aids in the establishment of a diagnosis 

Differential Diagnosis Hernia gives an impulse on coughing and is re- 
ducible, unless incarcerated, but there is in the latter, a histort’^ of its being formerlv 
reducible Hernia often transillumines, so that this test may be of no \alue 
Hernia and hydrocele may coexist, particularly in congenital h\ drocele 

Spermatocelf Large spermatoceles are less common (Figs 269 and 270) 
than hydrocele The testis is in front and below', wdieieas in hydroceles it is 



Complete Inguinal Hernia 
(Reducible) 

Congenital H' drocele 

I Location 

Swelling continuous with 
inguinal region 

Same as in hernia 

2 Impulse 

Distinct on coughing 

No impulse 

3 Translucency 

Not translucent, as a rule 
Rarely so, in children 

Translucent 

4 If reduced 

5 Relation to tes- 

Feel gurgling if contains 
intestine, reappears rap 
idlj on coughing 

Reduction ' en slow Re- 
appears slowl' 

tis and cord 

6 Palpation and 

Lies above or in froni of 
testis and in front of cord 

Same ns in hernia 

percussion 

Soft semi-elastic, dull if 
omentum, t'nipanitic if 
intestme 

Harder and more tense, 
dull on percussion 


Acquired Ha drocelc 


Swelling tenninntcs at up 
per end of scroluni, can 
feel cord abo\c tumor 
(Fig go) 

No impiiFc 

Translucent unless greatly 
thickened sac 
Cannot be reduced 


Lies in intimate relation to 
testis, latter felt usual!' 
below and behind tumor 

Pear shaped swelling, 
harder and tense, dull on 
Ijcrcussion 
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behind Spermatoceles are extravaglnal the testicle being entirely outside of the 
c>Tit The fluid is gray or pale and contains sperm It contains no albumin 

Hematocele There is usually a history of injury and the sVon shows 
ecGhj-moses, Trauma to a hydrocele may produce a blood> effusion 

Chylocele Chylocele occurs in the tropics the fluid is milky or creamy in 
character being due to fUanasis 

The following table shows the differentiation of a congemlal hydrocele, 
acquired hydrocele and a redudble inguinal hernia, 

R HEN Complete and Irueducible The following conditions must be con 
sidered in making a diagneeis 

(a) Hydrocele of the tunica vaginalis (acquired hydrocele) (A of Fig 290 ) 

(b) Hydrocele of the cord (encysted hydrocele) (B of Fig 290 ) 

(c) Hematocele (Fig 289 ) 

(d) Enlargements of the testis especially neoplasms. 

Some additional differential points are considered in the accompanydng table 
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Tumors op the testis They do not tronsiUumlnate (See Table ) 

They grow rapidly and show abdominal leas often Inguinal adenopathy 
(See neoplasms later ) 

Prognoiii Hydrocele in infants and young children often get well spon 
taneously Tapping of a hydrocele Id children is often curative Hydrocele in 
adults does not get well after tapping usually refilling Tapping howcv'cr gives 
relief for a long period. Hydrocele In adults does not get well spontaneously It is 
never dangerous to life. It rarely suppurates and seldom becomes transformed into 
a hematocele. 

Treatment of Hydrocele (a) Tapping This may cure hydrocele In 
children but gives only temporary relief in adults and is rarely curative 

(b) Aspiration, followed by Injection of five to ten mimms of pure carbolic 
add or the injection of iodine was the method of treatment in former tunes and 
is still being used by a few The purpose is to produce enough inflammation to 
obhterate the sac. It has been generally discarded In favor of the open operation 
because the latter is more certain and produces less reaction and pgin and 
because co-cxistlng pathology is thus not overlooked. However there have been 
reports of large series of cases treated successfully in the past few years by the 
injection of small doses of a combination of quinine hydrochloride and urethane 
(Ewell ilarquardt and Sargent) 
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(c) Operative Procedures The technic of radical cure of hydrocele con- 
sists of either eversion (bottle operation) or almost complete removal of the sac 
(see Chapter 50) 


Hematocele 

This IS an effusion of blood (Fig 289) into the cavity of the tunica vaginalis 
It IS usually traumatic in origin, but may follow operations on the epididymis or 
testis in which complete hemostasis was not secured External injuries and hemor- 
rhage into a hydrocele sac from the trauma of aspiration may also cause it Occa- 
sionally it may be spontaneous, occurring in blood dyscrasias such as scurvy 
Hematocele is uncommon as compared with hydrocele 

Symptoms of Hematocele The onset is rapid and there develops a painful 
swelling, following an injury or operation, due to the blood which distends the 
scrotal sac Upon aspiration, the fluid is blood tinged or there may be clotted 
blood present The fluid may be brown or even black 

With rest and support to the scrotum, the bloody effusion is gradually 
absorbed and usually does not require surgical interference The pain is often 
quite severe, due to the sudden increased tension and the pressure from the active 
bleeding 

Treatment of Hematocele Rest, support and cold applications will usually 
relieve the pain and the blood will gradually be absorbed If the pain continues 
and is severe, the sac should be incised, evacuated, packed and drained 

Chylocele 

This IS a rare condition, found in the tropics, due to the filaria sanguinis 
hominis, and consists of the presence of chyle in the cavity of the tunica vaginalis 
It resembles hydrocele and the treatment consists in excision of the sac 

NEOPLASMS OF THE TESTIS 

Neoplasms in the scrotal contents may arise, (a) m the orchis or testis, 
(b) in the epididymis, (c) in the spermatic cord, and, (c) in the testicular tunics 
The last three have been referred to in Chapters 19 and 20 so that only those 
taking their origin in the orchis or testis (Fig 60), will be discussed here 

Tumors of the testicle are relatively rare,^ comprising 5 8 per thousand 
(0 58 per cent) of all malignant tumors in men There is still much discussion 
as to their pathology but from the clinical standpoint there is no difference of 
opinion as to the fact that all tumors of the testis are malignant They occur far 
more frequently than tumors, either benign or malignant, arising in the epi- 
didymis, vas deferens and its coverings or in the testicular tunics 

Pathology^ 

Wilms in 1896 was the first to demonstrate conclusively that most tumors 
of the testicle are of teratomatous origin In 1911 Ewing made a painstaking 

Hinman and Gibson, Arch Surg , 1924, 8, 100, January 

Wc are indebted to the excellent article of Hinman, Gibson and Kutzmann, Ann Surg , Sfi 
SS2 (Jan ), 1925, for assistance in the preparation of this chapter 
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anolyns* of the previously reported coses and added nineteen of his own He 
reached conclusions which if they could be fully accepted would greaUy simplify 
matters He belie\*ed that pure tumors of mcsoblastlc origin such as fibroma 
chondroma^ myxoma and lipoma are extremely rare and that most of such 
benign tumors ha\‘e been derived from teratomas He also held that malignant 
tumors ore likewise teratomatous In origin 

Chevossu classified these tumors into 2 types the seminoma and teratoma 
The seminoma or fpermatocytoma (Fig 295), frequently miscalled round-celled 
sarcoma anses from the seminiferous tubules and is usually a solid cream-colored 
tumor In the teratoma the xtitIous imues of the body may be represented This 
has caused considerable confusion in the classification of these tumors AU are 
malignant The classification of testicular tumors by Ferguson Into various tyT>C3 
of teratoid growths has clarified the entire picture of the disease and has made 
possible the differential diagnosis as to their degree of malignancy He dasslfies 
these tumors into 5 groups with an increasing degree oi malignancy in each sue 
ceeding group 

1 Adult Cystic Teratoma This consists ol a highly IrTCguiar mixture of 
tissues originating from the 3 pnmary germ layers. Cartilage muscle cmbrymnal 
tissue of NXirious Linds and other tissue may be present This tumor grows 
slowly o%Tr a long period of time reaches large proportions nnd is least malignant 

2 Seminoma (Fig 295) This grows more smoothly and rapidly than the 
first and attains a large site In a fe\T months 

3 Embryonal Carcinoma with Lymphoid Stroma This tumor Is «oft 
attains medium sU& 

4 Embryonal Adenocarcinoma (Fig 296) This growth usually arises 
from the rete testis. The gio^^ Is rapid does not attain large siie and is highly 
mahgnant 

5 Chorion-epithelioma of the Te»tU This is a highly malignant tumor 
confined to the rete lesUs and os n rule is seen only when metostases are already 
present. 

Regional and Generallxed Metastaaia, Neoplasms of the testis metas- 
tasire in one or more of the following ways 

1 By way or the ltkphatic* or thi: sraiiATic coan The lymphatic 
drainage of the testis Is well illustrated in Fig 63 The vessels drain Into various 
lymph nodes along the aorta from its bifurcation to the level of the renal vessels 
Occasionally one finds a few nodes over the sacral promontory The secondary 
Involvement of these retropcntoneal lymph nodes may attain enormous sixe From 
the nodes around the renal pedicle the lymphatic drainage is toirard the 
mediasUnum and root of the lungs as weU as toward the nodes of the supra 
clavicular fossa (left) On account of this relation to the lymphatics metastasis to 
the lungs (Fig 172) and pleurae may occur at a relatively early stage IVe recall 
one case in which a patient was thought to have a pulmonary tuberculosis by an 
internist who had neglected to ascertain that a neoplasm of the tntis had been 
removed eighteen months before 


2 By iNAY or the veins This mode of metastasis gives rise to early pul 
TVmoc. of fbe T«tkk by Dr*. Okmt T Schnlti and D N EWmh, Arch Serf, 
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monary metastases (Fig 172) , hence one should never omit routine radiography 
of the chest, especially when there are no palpable retroperitoneal lymph node 
metastases 

3 To THE More Superficial Lymph Nodes Involvement of the ingmnal 
nodes is rare, except when the scrotum is involved, because the lymphatic drainage 
of the latter is separate from that of the testis 

Sequelae of Abdominal Metastases The metastases are of the same histo- 
logic structure as the original tumor The metastases m the lumbar lymph nodes 
eventually form a huge confluent mass, through the center of which pass the aorta 
and vena cava Not alone are the retroperitoneal tissues invaded, but extension in 
some cases takes place to the lumbar vertebrae and may cause paraplegia ^ Both 


Fig 296 

Gland-like structures lined by 
cylindnc epithelium 



Fig 295 — The large celled indistinctly alveolar tissue of a spermatocvtoma of the testis At the 

side IS an island of lymphocjdes 

Fig 296 — ^Differentiated heterologous tissue of tumor of testis of the embryonal carcinoma t>pe 

ureters may be obstructed with resulting hydronephrosis and uremia The most 
common clinical manifestation of the lumbar metastases is, however, intestinal 
obstruction, according to Cairns (loc cit ) This is due to the formation of 
adhesions between the small intestine and the anterior surface of the growth 
Invasion of the lumen of the inferior vena cava may be followed by thrombosis 
of the vein and marked edema of the legs, or by a pulmonary embolism 

Relation of Tumors of the Testis to Injury That an injury can directly 
give rise to a neoplasm of the testis is improbable In fourteen of seventy-mne 
cases studied by Cairns, the testicular enlargement followed or was first observed, 
shortly after a local injury Other observers, according to Cairns, have obtained 
a history of injury in fifty per cent of their cases In seventy per cent of Young’s 
cases, there was no history of injury and we agree with his opinion that the blow 
merely calls attention to a mass already present 

Relation of Tumors to Non-descent of the Testis We have already** 
referred to this in discussing non-descent of the testis In addition to the observa- 

‘ Curling’s case ated by Cairns 

The opinion was, that neoplasms occur relatively more frequently in the undescended testis 
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tioas of Coley and others quoted there vre can add those of Calms, who found 
that in only five of seventy seven cases studied by him was the testis not In the 
iCTolum In one of two cases In which the testis was lying on the external oblique 
aponeurosis, the tumor was discovered aeddenUUly during an operation for torsion 
of the cord. Dean found that m six of surty three cases the testicle had not 
descended. 

The majority of tumors of imperfectly descended testes are found in cases 
in which the testis lies in the inguirial canal or between Its anterior wall (external 
oblique aponeurosis) and the skin, where It Is poorly protected against injury 
The relative infrequency of tumors of an obdomlnal testis* is borne out by the fact 
that only about seventy five cases have been collected Milch’ has recently added 
two to tius number 


SvUTTOilS AND DIAGNOSIS 

The patient either (a) complains of the presence of a swelling in the scrotum 
which has been gradually increasing In sire or (b) he complains of abdominal or 
pulmonary symptoms due to the metastascs and the testicular enlargement Is 
found durhtg a search for a possible cause In the majority of cases, there is an 
absence of pain at first but later it is often present. The mass is usually smooth 
and freely movable Its exact character I e whether it is an enlargement of the 
lesLis or of the epididymis is often obscured by an accompanying secondary 
hydrocele (Fig 278) The onset in cases of testicular neoplasms is so insidious 
one should always be suspicious if an ovoid painless scrotal swelling is 
palpated. If hydrocele is absent, It Is easy to determine the fact that it Is the body 
of the testis which is enlarged and not the epididymis Recalling what has already 
been emphadxed in Chapter 19 that the only conditions which give nse to en 
largeraents of the testis are Injury and mumps In acute (Fig 306) and syphilis 
and tumors in chronic cases an cidualon of all c»ndJtJons except neoplasms 
presents no difficulties At times it Is necessary to make the Wassermann test or 
if doubt still exists to give Iodides and arsphenamln for a short period (never 
more than one week) in order to rule out a possible syphilitic orchitis. One must 
remember however that a neoplasm can occur in a sypbDitic. 

The sac of the secondary or symptomatic hydrocele which makes it so 
difficult to palpate, in a certain proportion of cases of neoplasms of the testis 
fs often so thick that It does not transmit light (Fig 292) It is not advisable to 
aspirate the contents of the hydrocele because of the danger of carrying some of 
the tumor cells into the sootal tissues If the point of the trocar should enter the 
testis. Should there be any doubt about the question as to whether or not the 
testicular enlargement is due to a neoplasm, we believe it to be far better to 
perform an exploratory operation preceded by palpation of the abdomen for 
metastases No preoperative examination of a suspected neoplasm should be con 
sidered complete without both abdominal examination and radiography of the 
cheat We have found pulmonary metastases in one case before there were any 
scrotal symptoms. 

Hematocele and hydrocele may give rise to pictures closely resembling neo- 
plasm In both conditions the testicular enlargement is completely overshadowed 

J dc Ctlr 1926 27 17 ~ ^ ' ' ' 

Am. J Sarr, New Sfrio, 1?37 2, 251 March. 
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by the fluid around it and not infrequently the fact that a neoplasm is in reality 
the underlying condition, is not discovered until the hydrocele or hematocele sac 
has been opened at operation A spermatocele (Figs 269 and 270) (see Chapter 
20) or cyst of the epididymis (Fig 291) is usually small enough so that the testis 
can be palpated as being of normal size and separated from the cystic swelling 
The differentiation from a tuberculous epididymitis only presents difficulty if this 
structure and the testis are matted together and are obscured by a secondary 
hydrocele In such cases, palpation of the vas for a beaded condition is of value, 
but as was stated in Chapter 20, the vas may be simply uniformly thickened 
and not beaded Rectal palpation is of great aid, but secondary tuberculous 
nodules in the prostate are only found in relatively advanced cases of tuberculous 
involvement The epididymis when palpable, presents the typical nodulated surface 
described in Chapter 19 and the testis itself is seldom enlarged, except very late 

The finding of the excretion m the urine of Prolan-A, the gonadotropic 
hormone of the anterior pituitary, in varying quantities in tumors of the testis 
has been the greatest advance in our knowledge of this subject The quantitative 
determination® of Prolan in the urine indicates the type of tumor, the extent of the 
disease, and the effect of treatment 

This test IS not only of diagnostic, but also of great prognostic value Thus, 
the highly malignant chorionepithelioma will cause excretion in excess of 50,000 
or more mouse units of Prolan-A per liter of urine The adult type of teratoma, 
which IS the least malignant, usually shows only 50 to 500 units per liter of urine 
With the removal of the primary growth in the absence of metastases the Prolan 
disappears from the urine within 2 weeks The effect of radiation can also be 
determined by the Prolan determination If there is no reduction in the Prolan the 
tumor IS radio-resistant, or metastases are present Although this test for Prolan-A 
IS of extensive value, it has failed us in 2 early cases of tumor of the testis where 
the findings were negative Orchidectomy was done in each case and a tumor 
found 


Treatment 

It is generally agreed that when a testicular tumor has been diagnosed pre- 
liminary radiation should be attempted, and then followed by simple orchidectomy 
Following operation an extensive course of radiation should be given to help 
prevent the possibility of metastases The extensive operation advocated by 
Hinman, removal of the entire cord and the lymph nodes draining this region, 
can be of little value if metastases are present because all the metastatic areas 
cannot be removed In the absence of metastases simple orchidectomy is sufficient 

THE SCROTUM 

Anomalies and Malformations In nondescent of the testicles, the scrotum 
remains undeveloped and small In hypogenitalism the scrotal sac is also small 
accommodating itself to the size of the testicle There are man}'^ normal variations 
in size, of the scrotum The scrotum may be large and contain average sized 
testicles with considerable loose areolar tissue in the sac In hypospadias (Fig 238) 


Keyes & Ferguson, Text Book of Urology 
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the scrotum may be partly or entirely cleft and the pem5 may be adherent to the 
scrotum The icrotum ii often very redundant 

Iniurio* of the Scrotum. The scrotum may suffer extensive Injury without 
injury to the tesucles because the latter sUp away from the line of force In 
penelraUng injuries the bleeding is profuse and Ugation is necessary lest a hema 
toma develop The sUn when sutured should be carefully apposed because of Its 
tendency to inveraion. Regeneration of the scrotum following citeosive loss of 
tissue as the result of trauma or gangrene, occurs m a remarkable manner 
The scrotum will completely regenerate in a few weeks after extensive destruction 
Edema of the Scrotum. This is very commonly associated with generallied 
edema in nephntls and cardiac faffurc The edema of the perns and scrotum in 
nephnUs presents a charactensUc picture and may be the hist viable evidence 
of the generalized edema. Inflammatory edema of the scrotum may result from 
infection withm the scrotum and may be quite extensive 

Edema may result from blocking of the lymphatics in chrome inguinal 
adenitis. There Is an associated edema of the perns. Edema follows compression 
due to tight bandaging and poorly fitting su^iensories 

The edema due to chronic Inguinal adenitis with blocking of the lymphatics 
presents at braes a picture simulating true elepbaniiasis and montously termed so 
Tumor* of the Scrotum. Small sebaceous cysts appeanng white and some 
what elevated, are frequently found m the skin of the scrotum They usually 
remain small and are of no importance Fatly tumors fibromata and occasionally 
gumma of the scrotum mav be seen 

Epithelioma of the scrotum formerly called “chimney sweep cancer” or 
coal tar workers cancer” is rare The tumor begins as an indurated area which 
gradually spreads later ulcerates and dlsdiarges fetid pus The inguinal glands 
become involved when the process Is advanced. Early diagnosis with removal of 
the tumor and considerable adjacent skin gives a good prognosis 

Abtceta. Abscess withm the scrotum may follow acute infections of the 
epididymis or spermatic cord A large abscess within the scrotum and outside of 
the tunica may follow an abscess of the epididymis. Fumculltis may produce an 
abscea which gravitates to the scrotum. 

Multiple chronic abscesses with sinuses (Fig 197) and marked brawny edema 
of the scrotum are secondary to extension of periurethral abscesses (Fig 18S) in 
strictures of the bulbo-membnmous urethra These are usually found at the 
median raphe. 

Flttulac. Multiple sinuses, most often secondary to tuberculosis of the 
epididymiis* are common There is inroli cment of the wall of the scrotum vritb 
discharge of pus, Unnary infiltration and periurethral abscesses of gradual devel 
opment will produce numerous fistuloe in the scrotum Scrotal calculi may form 
from the deposits of calcium and phosphates In the urinary fistula due to stricture 
These fistube arc usuallj In the midUne and low m the scrotum. 

In operating on these fistulae*® the stricture of the urethra should also be 
relie%-ed bj external urethrotomy Free incision cureltement and exnsion of the 
long standing fistube are necessary to cure the condition 

S^T Chaplw 'O 
** Oapla: U 
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Urinary Extravasation into the Scrotum This attacks the scrotum earh 
the extravasation not being interfered with, in its spread to the scrotum The 
latter becomes red, edematous, painful and early gangrene follows Free inasions 
and drainage^^ should be made early 

Emphysema This may be a part of general subcutaneous emphysema due 
to rupture of the pleura and lungs It may occasionally follow operations on the 
kidne}'^, and is due to extension of air from the kidney region downward along 
the retro-peritoneal space We have had 3 such instances in which the emphysema 
cleared up v ithin a week We ha\ e seen one case where as the result of a tear in 
the pleura there developed, generalized, including scrotal emphysema The latter 
ma}’- also occur in gangrene of the scrotum and be due to gas forming orgamsms 
^^Then due to the latter, free incision and irrigation of the vound should be done 
Gangrene of the Scrotum Aside from gangrene, secondary to extensne 
iniury, infection or urinary'’ extravasation, this condition may'’ appear as an 
apparently' primary clinical entity In some cases, it follows ulceration of the 
perns In others, it appears suddenly', apparently' not secondary' to infection else- 
where, and IS probably' of hematogenous origin 

Other cases of scrotae gahgrene ma\ be due to throsibophlebitis of the 
PELW c plexus of \'eixs We have recently' seen one case with gangrene of the 
penis and scrotum which ended fatally' as the result of this Ery'sipelas of the 
scrotum is considered by' many to be identical with gangrene IMany of the cases 
are in reality ery'sipelas, others, however, cannot be classified as such 

These cases of gangrene of the scrotum are not rare There is usually a chill 
at the onset with beginning redness and swelling of the scrotum Within forty'- 
eight hours, the gangrene is noticeable and usually' spreads rapidly', destroy'ing 
almost the entire scrotum The patient has some fever and toxemia, this dis- 
appearing in four to five day's when the gangrene has usually' ceased spreading 
A\Tien the destruction is complete, the ty'pical picture presents the two testicles 
hanging exposed, without any covering The remarkable regenerative capaaty' of 
the scrotum produces complete regeneration of the scrotal sac m six to eight weeks 
and leaves very' little evidence of the destruction of tissue 

With the gangrene of the scrotum, the subcutaneous tissue sloughs also but 
the testicles and their coverings remain unaffected Abscess and gangrene are 
frequently associated, the gangrene, as a rule, being secondary to the abscess and 
not marked 

Treatment of Gangrene of Scrotum Weak solutions of potassium per- 
manganate are said to be of value Wet dressings and general treatment are 
indicated It is best to wait until demarcation has occurred and then remove the 
gangrenous tissue gradually 

Elephantiasis This is a disease, endemic m certain tropical countries and 
is due to lymphatic obstruction by the filaria sangmnis hominis The scrotum 
reaches enormous proportions It is practically unknown in temperate climates 
The swelling spreads m all directions and the skin becomes thick, hard, rough 
and at times, warty' The condition is chronic Complete excision of a large part 
of the scrotum is the procedure adopted for relief 

Cutaneous Affections Intertrigo is frequent in children and in stout indi- 
viduals Cleanliness, daily baths, interposition of soft mushn between the chafing 

“ See Chapter 13 
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surfaces of scrotum and tiugh md in its prevention. Powdered zinc oxide or ilnc 
oxide ointment as applications are of value. 

Eczema may also occur Pediculosis pubis usually Involves the scrotum 
and causes considerable pruritus Shaving of Hair and apphcation of mercurial 
ointment dear up the condition 

Secondary syphflldes frequently affect the scrotum. It may be the onl> portion 
of the external surface where they are noticeable They are often moist condylo- 
mata. 
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STERILITY IN THE MALE 


REQUISITES FOR FERTILITY EXAIiro,ATIO\ OF SEMEN 

STUDY OF THE EIALE FERTILITY AND INFERTILITY 

CAUSES OF STERILITY DEFECTIIE PRODUCTION OF SPERMATOZOA 

RESUME OF PHYSIOLOGY AND PATHOLOGY HOSTILITY IN THE SEMINAL DUCT 

ACCESSORY SEX GLANDS FAULTS OF DELIVERY 

THE SEMEN AND SPERMATOZOA TREATMENT 

SEMEN STERILIZATION IN THE MALE 

SPERMATOZOA 

Any investigation of sterility necessarily requires the study of both the male 
and female of a sterile marriage Although the examination of the semen is a 
relatively simple procedure, the investigation of the accessory sex organs and the 
interrelating endocrine glands, are often necessary to evaluate the factors in 
sterility and lowered fertility in the male 

Within recent years there has been an intensive study of sterility in the 
female The three distinct advances which are of practical application, are the 
postcoital test of Huhner, the better understanding of the metabolic factors and 
the Rubin test of tubal patency The studies of the female sex hormone by Frank 
and his associates and their clinical application, although still in the experimental 
stage, give considerable promise It is evident that the female sex hormone is m 
the corpus luteum and can also be extracted from the placenta and that dis- 
turbances in the corpus luteum affect ovulation and pregnancy Radiography of 
the uterus and tubes for the investigation of possible obstructive sterihty in 
the female has not only demonstrated patency or occlusion, but also aided 
in the knowledge of the physiology of the fallopian tubes No definite clinical or 
experimental proof has been given of the existence in the blood of a spermotoxin, 
which may produce antibodies for the sperm or sensitize the individuals to 
spermatozoa 

The study of sterility in the female is taken up in the various gynecologic 
textbooks and monographs, hence it will not be elaborated upon here It is well, 
however, for the urologist to comprehend that although the semen may show 
numerous normal sperm, there may be certain defects in the reception of the 
semen by the female, that interfere with fertility Hostile endocervical secretions, 
due to infections and alterations of the reaction of the secretion, will destroy 
the sperm 


REQUISITES FOR FERTILITY 

1 The testis must produce normal spermatozoa 

2 The spermatozoa must pass through the male genital tract and be un- 
damaged 

3 The cervix must be inseminated at ejaculation 

4 The endocervical secretions must be favorable to spermatozoa 

5 The tubes must allow the ascent of the spermatozoa and the descent of the 
ovum 

6 The ovaries must produce normal ova 
428 
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The urologi 5 t Is partlcularl> conccrnwl wllh the first two and to c^tcnl 
with the third 

The proper production, tmn^rtition and transmission of the spermatozoa 
is the function of the male and an> defects In the process interfere in \*ar>'ing 
degrees with possibilities of fertilltj 

Stud\ or THE Male 

1 Production of the Spermato»oa An> i^'stemic, local or cndoainc dfv 
turbance which will interfere with the function of the ^miniferous tubules both 
in the quantltj and the qualltj of the sperm produced, causes tTirious degrees of 
slerHUy 

2 Hoftillty in the Passage*. The failure of the cpididjinis, \esicles and 
prostate to produce their normal secretion or the secretion b> these structures 
under pathologic conditions, of substances that are hostile to the spermatozoa or 
infections In anj of thc<e structures all affect the number and xdtalltj of the 
spermatozoa imfa\*orabl> 

3- Obitruction fn the Passages Obstruction in the cpldld>'mes tusa 
deferentia and cjaculalorj ducts, follow Inflammatory processes in these struc 
tures, Thej maj also be of congenital origin 

4 Failures in Delivery of the Spermatozoa Congenital or acquirctl de- 
fects which make coitus difficult or impossible and nhich prc\*cnt proper inscml 
nation of the female are frequent causatUt factors In stcrilltj The follo^ring is an 
outline by Meaker of the causes of sterflit> in both sexes which can be as 
a guide. 
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Ovarian underdevelopment | Juwndhm 


(i Defective ovulation 


Ovarian underfunction 


Ovarian atrophy 


{ Pcriovarian adhesions 
Thickened tunica albuginea 
Retention cysts 
Persistent corpora iutea 


Depressed constitutional states 
Fndocrine failure 


Metabolic faults of extrinsic 
origin 
Debility 
Intoxication 


The male is the responsible factor in from thirty-five to fifty per cent of 
sterile marriages Since the semen can be readily procured, examination of this 
for spermatozoa and extraneous substances should be undertaken before subject- 
ing the female to the more difficult, trying and considerably less exact test than 
IS that of simple examination of the semen 

The sexual life of man is dependent upon the proper correlation of the 
various organs and structures which affect it directly and indirectly 

The testicle is the chief sex organ, both for internal secretion and sperma- 
togenesis Spermatogenesis occurs only in the seminiferous tubules of the testicle 
The epididymis, seminal vesicles and prostate, which are accessory sex organs, are 
structures whose physiology is still not well understood It is known, however, 
that their secretions are necessary for the proper functioning of the sperm 

The other endocrine glands, the pituitary, pineal, thymus, thyroid and adrenal 
cortex are interrelated sex glands Disturbances in any one of these structures 
may destroy the fertility of the individual and alter the secondary sex char- 
acteristics 

The influence of the central nervous system, the sympathetic and para- 
sympathetic nerves are also factors which, while not clearly evaluated, must be 
considered 


Resume of Physiology and Pathology 

It may be well therefore, before taking up the study of the semen, which is 
the product of the secretion of the testicle, the seminal ducts and accessory glands, 
to review again some of the physiology and pathology of the genital glands and 
ducts as well as that of the interrelating endocrine glands to the extent that they 
influence spermatogenesis 

The Testicle 

The spermatogenic function of the testicle is located in the seminiferous 
tubules, the cells going through a series of divisions (Fig 297) before the sperma- 
tozoa are developed The cycle consists of 1 Spermatogonia 2 Spermatocytes 
3 Prespermatids 4 Spermatids and 5 Spermatozoa Any condition affecting the 
internal secretion of the testicle will readily interfere with its spermatogenic 
function 

The spermatogenic function of the testicle is the most sensitive and highly 
developed in the human body and is readily influenced by any systemic or local 
disturbance 

The endocrine function of the testicle is intimately associated with that of 
the other endocrines mentioned above The seat of the internal secretion of the 
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lesUde u not dettnitely detcmmed Recent evidence appears to to that it does 
not lie m the intersUtlol celU but that it is probably in the seminiferous tubules 
The internal secretion of the testis was isolated and assaj-ed by Moore, 
and their associates and consists of 2 hormones chief of -which is androtin. The 

other IS called Inhibin .? * 

Akorotin, which Is the homologoe of ihcclln the internal secretion of the 
ovary is found only in small quantlHes in eilracts of the testis and in much 
greater amounts in the urine The hormone found in the urine Is slightly diilerent 
from that present In the testis. The androgen that is Isolated from the urine is 
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Fio. 297 — SpenofttocciMSU. Portkm of (h« wma of a bumao Kalm/emo tubule (after Retaas) 
a. tVaB of tubole b Spenoatofoola. c< Sertob cell, d SpeTioatoc>'tcft. e Spenoad^ In torfpifPt 
ttaee of erolotko to fpenoitoroa. f Spetmatocyte* In proceta of dlvUon. 

known as andro-sterone, and that purified from the testis tissue is known as 
testcrone Both theelln and androtlo are dosdy related to the cholesterols and 
syntlietic preparations of these products can be made In large quantities from 
cholesterin, Androtin which is not stored in any appreojible quantity m the 
tesUs or in any other portion of the bo<fy has a direct stimulating action on the 
accessory sex organs, the prostate and seminal vesicles The urine of pregnant 
women male castrates and patients with testicular tumor excrete a gonado- 
tropic hormone in the urine which is probably due to secretion by the pituitary 
gland and Is not the same as androtin. Because the male hormone Is found In 
only small quanUties in the testis, medication with tesUcuIar extract from various 
conditions can be of little or no value 

Inhibin Is the other internal secretion of the testis which counteracts the 
effect of the pituitary gland thus maintaimng a normally functioning prostate and 
seminal vesicles. In the absence of inhibin there is a hyperactivity of the pituitary 
gland Attempts have been made by Lower and his associates to treat and prevent 
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prostatic hypertrophy by the administration of inhibin, on the assumption that 
hyperactivity of the pituitary, due to lack of this substance in old men, is the 
cause of prostatic hypertrophy This is still in the experimental stage It is interest- 



Fig 298 — Mature hu- 
man Spermatozoa The 
illustration on the extreme 
left IS after Meves, while 
the middle illustration and 
the one on the right repre- 
sent a mature Spermato- 
zoon as seen from the 
front and in profile respec- 
tively (from Retzius) 
a Anterior nodule, b 
Neck, d Posterior nodule, 
e Spu-al thread, f Annu- 
lus, g and h Body and 
tail 


ing to note that the urine of the female contains a 
greater amount of male sex hormone than does the 
male, and that the urine of the male contains a greater 
amount of female sex hormone than does the female 
It is thus seen that all individuals are to some degree 
bi-sexual, and that disturbances of the interrelabon- 
ship of the gonads with the pituitary and the other 
glands of the body may cause various types of sexual 
abnormalities 

Epididymis 

The secretion of the epididymis constitutes the 
bulk of the semen It is well known that bilateral 
occlusion of the epididymes diminishes the quantity of 
the ejaculation to one-sixth or one-eighth of normal 
The spermatozoa constitute only about ten per cent of 
the semen 

The epididymis is a coiled tubule (Fig 62) twenty 
feet long, through which the spermatozoon which is 
1/500 of an inch long, must travel 100,000 times its 
own length, a distance equal to the length of the small 
intestine, before reaching the vas The function of the 
secretion of the epididymis is not well understood It 
does not activate the sperm It may give the sperma- 
tozoa a protective coating 

The epididymis is also an excretory organ, the 
body of the epididymis excreting substances injected 
into the blood stream (See Chap 20 and Fig 274 ) 

Epididymitis usually produces permanent occlu- 
sion of the epididymis Bilateral epidid 3 mitis is the 
most common cause of obstructive sterility in the male 

The Vas Deferens 

The spermatozoa pass through the epidid 3 mis by 
secretory pressure and travel along the vas to some 
extent by peristalsis of the vas but chiefly by either 
secretory pressure or their own motility Occlusion of 
the vas deferens is not an uncommon etiologic factor 
in obstructive sterility 

Seminal Vesicles 


These are the store-houses for the spermatozoa 
Pathology in the vesicles may act in different ways to destroy the sperm Pus and 
bacteria will kill the sperm Chronic inflammation of the mucosa of the ampulla and 
vesicle may destroy the ability of these structures to secrete, their secretion 
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apparentlj luvinp the lunclion of actlvalinR the pernutoioa I\ ilhout this -cere 
tion the «()crttutozoa maj remain Inactii-e or their actMtj lessen 

Prottate 

The secretion of the prostate prolonp* the life of the <pcrm and is therefore nn 
important pact o( the semen The prrrstatic secretion is howetcr not absolutcl) 
ntcessar> (or the vlabililj of the sperm No inlcmal secretion has ns \ct been 
demonstrated for the prostate The prostate and \csicles are howescr of con 
sidecablc importance aside from their secretion In that then are well inncrcatcd 
PaihoIoRlcal chanRcs in these stniclures produce nanous local and sexual dis- 
turbances The secretion of the prostate Rites the characteristic odor to the semen 

Titr Accz*sor\ Snx Glands 

The Pituitary Changes In ihe anterior lobe produce (H«turbanCM in func 
lion such as arc characienzod b> hrocUchs sjndrome,’ It Is knowTi that a larpe 
percentage of tbo*e castrated before puberty siill show marked clonpalion of Ihc 
ion^5 bones due to the uninhlb(te<l action of the pltultar\ 

The Thymua, This structure Is apparentlj antaponl'tlc to the de\-clopmcnt 
of the gonads. Persistence of the th>'mus Is *cen In men who are castrated early In 
life Under pathologic conditions perristence of the thvTnus dcb>’5 pubcTt> 

The Pineal Tumors of the pineal pland hast products) early deN-elopment 
of the secondary sex characters and precocious pubert> 

The Thyroid Disturbances of (he (hjToId produce changes in the Internal 
secretion of the testicles and aflect spermatogenesis Cretinism \Tinous forms of 
h>'poth>ToIdi5m and mj*xedcma are associated with loss of the secondarx s« 
charters and libido 'I1i>ToId therapv Is of great x-alue In the treatment In the 
female of certain forms of dj'S* and amenorrhea 

Adrenal Cortex. Tumors of the adrenal cortex In children ]clvc rise to sex 
ual precocity and when dm'cloping In the female after menopause cause the growth 
of hair with the same distribution as In the male In Addison 5 disease there Is 
usually such marked hypotension and weakness that (be sexual disorders ore onlj 
secondary 

The Cerebrospinal Nervous System. Injury to the ganglia at the base of 
(be brain resultinb In atrophy of these structures will often lead to atrophy of the 
teslfcles. Diseases of the spinal cord os tabes ore accompanied by impotence but 
have no direct effect on spermatogenesis It Is thus seen that the testicles the 
accessory sex organs and the other Intemol secretions jointly or separately affect 
spermatogenesis and that disease* of these structures are Important causes of 
sterfllty 


THE SEIIEN AND SPERMATOZOA 

The cavBes of sterility »s outlined by Meoker concern both the male and 
female 1 The defective production of spermatozoa 2 Obstructfon or hojtnltv Ip 
tie male passages and 3 faults of delivery and recepuon. These ore the problems 
which concern the urologist. 


S« Oapler 21 
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Semen 

The diagnosis of sterility or fertility in the male is based upon the examina- 
tion of the semen Genito-urmary, endocrine and general study are also necessary, 
to determine the causes for sterility or reduction in fertility 

Spermatogenesis does not begin before puberty It reaches its maximum four 
to five years later, remains at this level for many years and gradually recedes past 
middle age, so that the average man ceases to produce sperm at the age of seventy 
The semen consists of secretion from the seminal ducts and all of the 
accessory glands plus the spermatozoa The epididymal secretion probably 
helps to prolong the life of the sperm while the secretion of the prostate and 
vesicles activate the spermatozoa and protect them against the hostile acid 
vaginal secretions 

The amount of semen varies with each ejaculation and also with the fre- 
quency of coitus , it averages from 2 to 4 cc It has a peculiar odor and appearance 
It IS alkaline and liquefies on standing The solid substances of the semen are 
nearly all organic and constitute nine to ten per cent of the bulk They consist of 
nucleoproteids, albumin, mucin and cholesterin 

Spermin crystals are precipitated from the semen on standing The rapid 
appearance of spermin crystals in large numbers, usually indicates a lowered 
vitality of the sperm The spermin also helps to give the odor to semen Charcot- 
Leyden crystals appear rapidly and in large number when few or no sperm are 
present 

Abnormal Products in the Semen The presence of pus, amyloid and 
hyaline bodies, as well as increase in mucus, indicates a prostatovesiculitis The 
mucus interferes mechanically with the motility of the sperm while the pus and 
bacteria deform, or destroy the sperm A small amount of pus is not incompatible 
with active motility of the sperm and in some cases the spermatozoa may be 
active even in the presence of a large amount of pus The quantity of mucus in the 
semen is increased with longer intervals between coitus and there is very little 
with frequent coitus The persistence of starch bodies, whose origin is not well 
understood, is evidence of interference with fertility 

Spermatozoa 

The normal sperm (Fig 298) has a short pear-shaped, broad head, small 
neck and long tail and may remain alive from two to forty-eight hours on the 
slide It has been found alive in the uterus, seven to ten days after coitus 

The length of the tail is important, sperm with a long tail having higher 
degree of fertility The motility of the sperm does not necessarily indicate func- 
tional value, but it is the only index we have 

Spermatozoa constitute about ten per cent of the semen, the number with 
each ejaculation varying from fifty to five hundred million Variations in number, 
form, motility and duration of life on the slide or in the cervix, and the presence 
or absence of extraneous substances, constitute the means of diagnosing degrees 
of fertility and sterility 

Other Influences on the Sperm and Semen Dead spermatozoa do not 
come to life again It is claimed that spermatozoa which have ceased motility 
after having been allowed to stand in the cold over night, can be reactivated by 



436 


STbUILTTV I\ Tllh AIALE 

■warming Wc ha\’e ne\xr attempted to wrilj this The nad unne kills the sperma 
toioa Heat and cold, antiseptics, contact with urine and altered wetions of 
the glands, interfere with their motHil) or destroy them Ejaculated semen -ndth 
out sperm although usually distinguishable from that rrhlch has sperm may at 
times ha\*c a gross appearance like that of the normal 

Corpora amylacea from the prostate arc common in elderi> men and arc 
found when the number of sperm Is few In oioo<T)ermla there are often present 
ledthin, corpora amjbcca epithelium and prostatfe crj-stflls Gelatinous sago-llke 
bodies come from the mlcles and the presence of pus or red cells indicates an 
infection of the prostate and x-esldes 

The Florence test foe acmen la of medicolegal importance and consists 
in the use of a solution of iodine 1 65 gram potassium lodld 2 54 gram and water 
30 cc. Dned semen is washed off the clothes etc. and a drop of Florence solution 
alongside produces brownish red rhomboid ay'stals This test Is claimed howem, 
to be specific only for the presence of ledthin 

PATirOLOQlC VAJUATIONS OF TIIC SPCfiUATOrOA 

Terminology 

Azoospermia indicates the absence of spcrmatoioa 
Aspermia— 4he absence of semen inability or failure to ejaculate 
Astiwnospermia— a term not commonl> emplO}*ed Indicates sperm of low 
vitalit) 

Oligospermia— this Indicates the reduction in the number of spcrmatoioa 
Jseaospermia — dead sperm 

Oligospermia occurs normally at puberty and In old age and cannot olwa 5 *s 
be considered as pathologic if the sperm present are acUv'elv motile 

Phyilologic AtoSspermia This Is often present Immediately after coitus 
but is b> no means a constant finding because spermatozoa can usually be found 
after repeated coitus W c hav^e noted the absence of sperm In married men who 
bad indulged eicessu’ely The spermatozoa reappeared with longer intervals 
between coitus 

Congeniul Axottspermit. These cases present a problem to the urologist 
The} are not uncommon Men apparently normal in every way with normal 
libido who are potent and give no history of any infection or trauma to the 
genitalia and who present no symptoms, may hav'c no spermatozoa In the semen 
tfany factor* may enter into the causes of congenital azoSspermla other than the 
failure of spermatogenesis Congenital oedusion somewhere along the seminal duct 
may be a cause In congenital axoSspermla we ha\'c been unable to procure ^rm 
from the testicle by puncture and aspIraUon The treatment of these cases at 
present offers very little promise 

Temporary Axobfpermla- As staled before normal men may have periods 
during which they have no sperm It has been found that some of these have 
sperm In the testicle and none in the ejaculated semen indicating a congenital 
occlusion of the dnet. It is also quite likely that the production of sperm in the 
human male may be somewhat intermittent The whole spermaUc tubule does 
not function at one Ume and as wDl be stated later the quanUty and quality of 
the sperm may \’ary under various conditions. 
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Azoospermia occurs during acute systemic infections and may persist for 
weeks after convalescence from long standing infections, such as typhoid fever 
Any constitutional disturbance, as nephritis or diabetes and metabolic dis- 
turbances, may produce temporary azoospermia Azoospermia with impotence and 
loss of libido which are permanent, has been seen in men who have passed through 
considerable mental and physical stress and privation and has been described 
among the recent war refugees of eastern Europe 

Azoospermia due to Obstruction This is the most common cause for the 
absence of sperm and is due to obstruction m the epididymis or vas deferens as 
the result of occlusion of the lumen Gonorrhea is the most common etiologic 
factor Obstructive sterility will be discussed later in this chapter 

Oligospermia Reduction in the number of spermatozoa in the ejaculated 
semen is of importance Nature is very extravagant 

Only one of the fifty to five hundred million spermatozoa that are present 
with each emission is necessary for fertilization of the ovum 

Reduction in the number of the spermatozoa will reduce the degree of 
fertility in the male by lessening the percentage of possibilities for fertilization 
Although theoretically the finding of only one spermatozoon in the specimen 
of semen on the slide, still allows for fertility m the male, the individual who 
shows only a few spermatozoa to the field is, as a rule, unable to fertilize the 
ovum In old men, oligospermia with increase of amyloid bodies, markedly 
reduces the fertility of the individual Oligospermia, as stated previously, is normal 
also at puberty 

Reduction in the quantity and quality of the sperm results from excessive 
coitus Horse breeders appreciate this in allowing certain intervals between mating 
Asthenospermia This term indicates spermatozoa whose duration of hfe 
IS very short and are usually only few in number The finding of only a few 
active sperm among a large number, is an indication of lowered fertility and may 
be due to a variety of causes, systemic or metabolic Under normal conditions 
about five to ten per cent of the spermatozoa will be found dead on the slide 
The activity of the live sperm varies at times qmte considerably Those dying m 
the cervix and vagina are apparently advance guards and shock troops, pre- 
panng the way for the more virile and active spermatozoa 

Necrospermia Spermatozoa may be destroyed by pus and bacteria, so that 
tails may be absent and the number reduced As a rule, if necrospermia from 
infection occurs and this process is not of long standing, the sperm are normal 
although dead We have occasionally examined fresh specimens of semen in which 
there was no history nor evidence of infection and in which only a few sperm were 
motile, these dying within ten or fifteen minutes 

The degree of fertility and sterility is therefore dependent upon the presence 
or absence and the quantity and quality of the spermatozoa It is also dependent, 
though to a lesser extent, upon the quality and quantity of the other constituents 
of the semen and the presence of extraneous substances, such as pus and bacteria 

Methods o£ Obtaining Specimen o£ Semen 

Puncture o£ the Testicle and Aspiration This procedure may be of 
value in determining the presence of spermatozoa in congenital azoospermia and 
proving the cause to be a congenital occlusion of the sermnal duct This test is, 
however, of no practical value because the procedure is one of hit or miss and the 
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failure to aspirate sperm docs not ncccisarlb indicate their ntonce This pro- 
cedure has been ernplo> ed b\ manj HOhner daims priorits /Aspiration of the 
testicle and direct injection of the aspirated spermatozoa into the uterus liM 
been done successfuilj with resultinR imprCRnatlon The spermatozoa in the testicle 
are not motile but since the> can become acthc in Kinger s solution this is lihely 
to occur in the uterus also 

Puncture of the testicle is a serj painful procedure /\ few of our patients 
upon whom we hare done it hate fainted and shown symptoms of shock Wc 
therefore do not recommend it Puncture of the testicle may be supplemcnterl 
with puncture of the epididymis or the epididymis alone may be punctured and 
aspirated Puncture of the epididymis is not sery painful hut may glee rise to 
considerable hemorrhage 

Prostatorrhea and Spermatorrhtft These ore inerel> indications of a 
prostatoi-esiculilis and the occasional «pcnn present ma> help in determining 
the presence or absence of ^rm 

Such speamens are othcn\I<e of no diagnostic ^-alue ndfield demonstrated 
b\y the examination of the unne of 100 men succcssK-elj that spermatozoa ore 
intermittentli expelled normallj from the seminal N'csicles without ejaculation 
He found that nineteen of the^ 100 had spermatozoa in their urine 

Exprctsion of the Seminal Vesicles. This will often pi\e practlcaJlj all 
the desired Information Some of the casts of the \csidcs consist of numerous 
sperm and mucus while others contain onlj mucus The spermatozoa from the 
expressed secretions expelled into a glass held in front of the penis during 
massage ma> show normal mot\l\l> and present all other findings of the normal 
ejaculated «emcn. Veo often the casts of the seminal v'eslcles found in the third 
glass following massage appear like sbreda of mucopus but will frequently be 
found to consist only of «perm and mucus. 

The spermatozoa are killed In the urine of the third glass following expres- 
sion Occasional!) a few active sperm can be found e^e^ in the acid urine If the 
patient is impotent and does not want to masturbate this expression of the 
secretions of the vesicles and prostate may be the only method of procuring a 
speamcn for diagnosis 

Condoni Specimen This is the generally accepted method of procuring a 
specimen of semen It has Its drawbacks however The antiseptics and powder in 
the condom often kill the sperm and usually reduce their vitality The round 
starch granules of the powder ore often mistaken for corpora amylacea which 
are not round but somewhat square or hexagonal shaped The semen should be 
examined as soon as possible preferably within the first two hours to determine 
the degree of motility of the sperm WTicn the specimen has been obtained the 
condom should be sealed or tied off to exclude the air and then transported in an 
Inside coat pocket or inside a small bottle in which there is preferably some warm 
water to preserve heat Semen can however be transported over long distances 
and over a period of twenty four to thirty-six hours and still be motile 

Kjacul&ted Specimen. This is preferable to the condom specimen In that 
It Is free from the antiscpuc and powder of the condom. With coitus Intemiptus, 
the patient withdraws immediately before the orgasm and eiacuiates into a small 
dean bottle which is sealed Immediately and transported to the physician A ready 
means of procuring the semen is to have the patient who may have In the past 
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practiced masturbation, repeat this so that the semen is entirely fresh At times, 
the latter may be the only practicable procedure 

Examination o£ the Semen 

It IS possible in many cases to recognize by gross appearance, the absence of 
sperm or oligospermia The semen with few or no sperm, often has the appearance 
of prostatic secretion, is small in quantity and liquefies quickly However, many 
specimens which appear normal prove to have no spermatozoa on microscopic 
examination 

A hanging-drop specimen can be prepared on the slide or a drop of semen 
placed on the flat slide and covered with a cover glass Under low power the 
quantity of mucus and pus can be determined and the numerous sperm can be 
seen Extraneous substances can also be seen Under high power, the spermatozoa 
can be seen clearly and the extent of their motility and variations in form can 
be determined Some sperm move about faster than others and a large number are 
dead when the condom specimen is examined 

The presence of considerable mucus entangles the spermatozoa and destroys 
them When a freshly ejaculated specimen is placed upon a slide the sperm will 
be found to have very little motility because the tenacious mucus has not as yet 
liquefied After a few minutes on the slide, the spermatozoa increase their activity 
and motility markedly 

If the edges of the cover glass are sealed with vaseline to exclude air, the 
slide can be preserved and the spermatozoa, if quite active, remain alive twenty- 
four to thirty-six hours The duration of life of spermatozoa on the slide is of 
importance in determining the vitality of the sperm and the degree of fertility of 
the individual 

More than one slide should be made In fresh semen, only certain portions 
may show spermatozoa and other portions containing only prostatic secretion, not 
show spermatozoa Giant forms, some with two heads, others with short or broken 
off tails, are some of the variations in quality which cause sterility 

Fertility and Infertility 

Normal Variations in Degree of Fertility The strong active man of 
twenty to thirty will show more active sperm with greater degree of activity than 
at any other time in life Weak, anemic individuals or those who lead an indoor 
existence will show much less sperm and decreased activity of the spermatozoa 
Some of these poorly nourished men present what has been described as one- 
child fertility These weak anemic individuals are apparently stimulated during 
the first few months after marriage, to produce more active sperm than pre- 
viously and are, at this period, able to fertilize the ovum They then return to 
their previous state of infertility and are never thereafter able to fertilize the ovum 

Lowering of Fertility Hard work, mental stress and strain due to absorp- 
tion in business activities, together with lack of exercise, reduce not only the 
fertility of the individual but also his libido and potency 

It may be well to mention here that an individuaP who is impotent is not 
necessarily sterile and that one who is quite potent may have congenital or 
acquired azoospermia 

^See abo Chapter 23 
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Relative Infertility As has been stated in the opening chapter fertnity 
and sterility should be studied in both the male and female and not only in one 
Di the parties It Is a 'KcU known fact that a sterfle couple may divorce and each 
marry again and develop progeny In these cases the sperm of the male or the 
ovum of the female or both are weak m fcrUUt> The maung of a man who 
has spermatozoa of relatively poor fertility with a woman who has excellent 
fertility may beget offspring Fertflitv varies with variations in the state of 
healtlL Depressing environment indiscrcUons in diet or lack of certain substances 
m the diet are also factors in reducing fertihty and causing sterility 

Vitamin E discovered by Evans is an anti sterility subsUnce found in 
wheat germ and lettuce. Experiments have shown that absence of Vi tamin ‘E’ In 
the diet can reduce and destroy spermatogenic function. 

Diet 

Errora in Diet Nutrition and Metabolic Fault* Excessive quantity of 
food with lack of exercise producing cellular malnutrition and reducing the 
vitality of the spienn are common etiologlc factors of lowered fertility 

Deficiencies of proteins vitamins and mineral salts are the usual dietary errors 
also the absence of faU m the diet 

Vitamin E ha* been demonstrated to be essential m fertility It Is present in 
all fats except lard and cod liver oil The on in the grain of wheat contains this 
vitanun, Tbe other vitamins while necessary, are not as important Diets low in 
calcium and phosphorus reduce the fertility of experimental animals and are very 
likely causative factors in reduced fertility There should be an adequate supply 
of criaum In the diet 

Many stout Individual* although suffenng partly from endocrine disturbances 
may also have nutritional duturbauces with a deficiency of proteins in the diet 

Starvation reduces the quantity of sperm in the semen and a full meal in 
creases the number of sperm 

The Marital Habit. Irregularities in marital life may produce disturbances 
which wlU reduce the number of spennatoioa with each ejaculation and decrease 
the vitahty of the sperm Excessive coitus prolonged practice of coitus intemiptus 
with a resulting prostatovesiculltis and prolonged ungratified desire are factors 
in reduang fertility fn the male, 

^ormaIly dunng coitus tbe semen is ejaculated as far up as possible so as 
to permit the spermatozoa to enter the cervix without encountering the add 
vaginal secretion A factor that ma> also aid considerablj in the ascent of the 
sperm is the suction of the uterus dunng the relaxation following the orgasm, 

DtTEcrnvE Propoctiok of Spebmatoioa 

Developmontal Failure*. Absence of the tesude cryptorchidism and Jn 
some cases faHure of apparently normal testides to produce spermatozoa are 
etiologic factors m stenliu * 

Atrophy of the Teitlcle Following Infections such as mumps destruction 
from «ecomiar> infection within tbe scrotum or blood vessel or nerve injury the 
tesiide will atrophy and lose its spermatogenic function ’ 
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Tumors of the testicle, also chronic infections of the testicle, such as 
sj^ihilis, h3^drocele due to chronic infections of the epididjunis, are all etiologic 
factors in the production of azoospermia 

Endocrine Failure and Endocrine Disturbance Decreased thyroid secre- 
tion with low basal metabolism may be one of the factors in infertilit}^ Froelich’s 
SATidrome of hj^ogenitalism with absence of spermatogenesis is an example of the 
allied endocrine failure affecting spermatogenesis Hj^Dogenitalism^ due to failure 
of the internal secretion of the testicle will cause sterility Obesit}'^ is often an 
evidence of endocrine disturbance but in man}'^ cases it is due merel}'' to dietar}^ 
indiscretions and may produce various degrees of infertilit}’- 

Intoxications and depressed constitutional states The defective pro- 
duction of spermatozoa or the production of abnormal or parti}’’ formed sperma- 
tozoa, IS due to either systemic or local causes 

Chronic alcoholism decreases the qualit}’’ of the sperm to a large degree, 
the chronic alcoholic being often sterile 

Acute and chronic infections and a debilitated condition due to nephritis 
and diabetes, either destro}’ the sperm or lessen their wtalit}’’ With chronic 
intoxications, the spermatozoa ma\’^ reappear if the cause is removed Other 
intoxications as chronic lead poisoning, morphinism and in some cases, excessive 
use of tobacco, affect spermatogenesis and fertiliW, unfavorabl}’’ 

In the development of the generative cells, the process is one of di\ ision rather 
than a multiplication as m the somatic cells With the degeneration of the 
epithelium of the seminiferous tubules, restoration of function is still possible, if 
the spermatogonia have not been destro3'^ed and the Sertoli cells are still present 
If the latter are destro3’ed, regeneration is not possible 

Injuries to the testicle from various causes will, of course, affect sperma- 
togenesis Stenlit}’ from prolonged use of the x-ra}’ is well known Dunng x-ray 
therap3q the testicles should be protected to prevent injur}’ to the seminiferous 
tubules 


HOSTILITY IN THE SEhllN.AL DUCT 

The classification of obstruction and hostility in the male passages covers 
another large group of etiologic factors in sterilit}’ 

Epididymis A spermiophage is presumed to be present in the epidid3’mis 
under certain states of toxerma The secretion of the epidid3Tms ma}’ be absent 
or a chrome infection of the epidid3Tms ma}’’ destro}’ the sperm 

Prostatovesiculitis, Acute and Chronic This is a frequent cause of m- 
fertiht}’ and stenht}’ The excessive mucus and pus dimmish the vitality of the 
sperm and in man}’ cases kill them The inflammation ma}’ interfere with the 
normal secretion of the prostate, \esicles and ampullae which activates the 
spermatozoa 

The cure of a prostatovesiculitis of infectious origin, either acute or chronic, 
will restore the indiwdual to normal Chrome prostatovesiculitis due to coitus 
interruptus, excessn e coitus and prolonged use of condoms, which are all etiologic 
factors in reducing iertilit}’, can be cured b}’ eliminating the cause This subject 
has been fully covered under Chapter 19 on vesiculitis 

* See Chapter 21 



STEKUm IN THE NIALF WI 

Necrospermia and variaUonj from the norma! in (he «bape of deatniction of 
the tail and reducUon of motfUtj , are commonly seen mlh chronic vesiculitu. 

Obitructfvo .terihty in the male. Bilateral epididymitis is the most com 
mon cause of obstruction of the ducts and Is ustmUy gonorrheal in origin The In 
flammatlon persists In the tail of the epididymis and occludes the duct Stncturts 
of the vas deferens either in Its scrotal or pdtnc portion may also occur Those in 
the epididymis and In the scrotal portion of the vas can be shortclrcmted or re- 
sected The pelvic portion of the vas Is Inaccessible Strictures of the ejaculatory 
duct are rare and rcqujre dnataUon 

The treatment of obstructive slerilitj Is talwcn up under operations for 
sterility In Chapter 51 


FAULTS OF DELIVERY 

Impotence The patient trho Is Impotent because of inability to have a 
proper erection and ejaculation or Inabllily to have coitus because of gross 
abnormalities or growths Is classified according to the classification of Meaner 
under cases of sterflity due to faults of delivery and reception 

Failure to deposit the aemen far eiKiugb up into the vagina or only a weak 
ejaculation may be factors that infiucnce impregnation. Premature ejaculation 
at the tune of insertion minimises the possIbHily of fertilJiotion 

Thus impotency with rapid ejaculation or the failure m Intromission may be 
the cause of sterility even though the semen may show numerous live sperm 
MalfonnaUcmi o£ the genitalia such as bypo<padias because of faflure to 
deposit the sperm in the vagina, may be a cause Although it is possible to 
impregnate by the deposit of semen on the vulva, this Is not common and is more 
likely to occur in a virgin than m the married woman with actively add vaginal 
secretions that triiJ destroy the sperm on their way up 

Turaora o£ the penis, abnormally short penis gross pathology such as 
hydrocele or hernia interfering with coitus may be causes Tight strictures of 
the urethra may permit only a weak ejaculation and in some cases no semen 
presents itself at the meatus but flows back into the postenor urethra and bladder 

TREATMENT 

The cause* of Sterility are Many The male is at fault in at least one- 
third of the c«es and it is therefore necessary to examine the male as well as the 
female. In the past the female was subjected to much treatment and even 
operative interference but do attempt was made to examine the semen of the male 
The various causes and eUoIogic factors outhued indicate that the treatment 
consists in removal of these causes Dietary and meUbolic disturbances, ahmor 
maliues and infections of the genitalia require correction. Endocrine disturbances 
such as thyroid insufficiency may be affected favorably as we have noted In a few 
cases With thyroid therapy 

Surgical Interference lor obstructive sterility Is outlined In Chapter 51 
The treatment of impoteocy and the sex neuroses is covered In Chapter 23 
The correction of defects in sex habits proper exerdse diet and elimination 
of mental stress will improve many cases of lowered fertility Obesity is an 
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important cause in the female, particularly, also in the male Reduction of weight 
will improve the fertility 

The various experimental efforts to increase virility or delay senility and 
cause rejuvenation by means of testicle transplantation have proven of no value 

Spermatogenesis does not cease with occlusion of the duct Fifteen to twenty 
years after occlusion of the epididymis following epididymitis, spermatozoa will 
still be found in the head of the epididymis Although some claims of the 
rejuvenating qualities of vas ligation, or the Steinach operation, have been set 
forth, it is difficult to attribute any results to this procedure 

STERILIZATION OF THE MALE 

This IS simple and can be done as an office procedure The scrotal vas is 
pulled out through a small incision, about one and one-half inches being exposed 
and the vas ligated at each end of the exposed area of the vas Resection of at least 
one-half inch of the vas is then made and the cut ends apposed laterally, over- 
lapping each other in order to prevent restoration of the lumen that may occur, 
as one of us has shown If the cut ends are apposed or allowed to drop back in the 
sheath, the vas will regenerate and the lumen be restored 
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SEX NEUROSES 
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oKiAinc CAtma 

Normal s« function varies considerably with different individuals for aside 
from variations in general constitution and physical variations in the ses organs 
seiuallty and virility are influenced by a number of factors some of which are 
dlfBcult to evaluate The internal secretions of the various endocrine organs are 
important in aSecting semallty but of particular importance are the various 
nervou3 and psychic faclorSs 

Sexual Ufe in the male begins between the ages of fifteen to seventeen years. 
Sexual ability reaches its height at the age of twenty five years after which it 
remains sUtlooary for a few years and then graduall> declines. There is a notice 
able decline in most men past forty and at fifty five many men have very little 
sexual desire However each mdividual is an index unto himself Virility and 
sexual longevity may vary within wide limits In some individuals imusual virility 
IS an Inherited characteristic. Some men may be able to have coitus daDy over a 
period of years and others eqaall> as vigorous and often more so may have coitus 
only on rare occasions Both may be equally potent 

The physiology of erection and ejaculation is not as yet well understood 
It can readfly be seen therefore that many of the pathologic conditions may offer 
considerable difficulty in diagnosis and therapy 

MASTimBATION 

The vast majority of men have masturbated during their early adolescence 
WTien the j'outh reaches the end of the adolescent period and becomes dcfinilelv 
heterosexual he discontinues the habit However some continue to masturbate 
for many j-ears after reaching adult life WTien not carried to excess masturbation 
does DO harm Howe\'er when persisted In over a long period of time chronic 
congestion of the prostate and seminal vesicles dev’elops as well as damage to 
the nervous system and psychic disturbances resulting m sexual neuroses which 
ma) markcdlj affect the life of the individual and nia> be a more serious sequel 
It is at times difficult to determine whether the psjxhic and neurotic disturbances 
are not In fact the primary catae for the continuation of the habit This is 
undoubted!) the case in most instances wung men who masturbate to excess 
over a long period of time usuall> gi%-e a Wstor> of a neurotic inheritance ViTien 
masturbation is carried to excess a \naou5 arcle de\eIops The Imtalion in the 
posterior urethra as the result of the chronic congestion which de%Tlops leads to 
further masturbation 

Some of the advanced cases can be Improved bj proper sexual h>'giene and 
abstinence Others require direct treatment Prostatlc massage and topical appli 
cations of a mild vilution of siliTr nitrate through an endo^^ope or instillations 
into the posterior urethra ma> be of considerable twlue Howe^•e^ most of these 
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individuals suffer from a rather marked psychosis or sexual neurasthenia for which 
little can be done 

The occasional masturbator does no damage to himself nor his sexual organs 
Neither does the youth suffer as the result of the practice during adolescence 
Much has been written about the dangers of masturbation, very little of which 
has any basis 


POLLUTIONS 

Involuntary nocturnal emissions occur in most normal men wLo are continent 
or w^ho have had prolonged periods of abstinence Emissions may follow prolonged 
ungratified sexual excitement, and are usually associated wuth erotic dreams Thev 
are common in the adolescent and m young men, and may occur, normalty, as 
frequently as once a week, or even oftener 

However, when emissions occur as frequently as 2 to 3 times a week or 
oftener, the condition is pathologic, and usually indicates some abnormal condi- 
tion m the prostate, seminal vesicles and verumontanum During the course of 
acute gonorrhea, nocturnal emissions indicate an infection of the seminal vesicles 
Some irritative lesions of the spinal cord may be responsible for frequent emis- 
sions Diurnal pollutions are alwmys pathologic and are usually associated with 
some form of masturbation Some individuals who are highly neurotic may have 
an emission on the slightest contact with the opposite sex, as when dancing 
Prostatorrhea and spermatorrhea are due to a chronic congestion of the prostate 
and vesicles, usually in highly neurotic individuals, and often clear up when the 
prostatovesiculitis subsides When involuntary emissions are due to some patholog}' 
m the prostate, seminal vesicles or posterior urethra, abstinence from sexual 
activity or excitement, a bland diet, avoidance of alcohol , local treatment to the 
prostate and vesicles in the form of massage and instillations of mild silver mtrate 
solution to the verumontanum will help the majority of cases 

IMPOTENCE 

Potency is dependent upon the following factors, libido, erection, ejaculation 
and orgasm (Beihn) These factors are, however, not equally concerned in the 
causation of impotence Impotence signifies inability to copulate normally 
(Herman, page 686, Practice of Urology, 1938, Saunders), and may vary con- 
siderably in degree from that of premature ejaculation to total inability to have 
an erection The causes of impotence are many, and may be divided into the 
classification of Organic, Functional and Psychic causes 

Organic Causes 

The organic causes of impotence may be classified as follows 1 Local 
pathology of the genitalia, congenital or acquired 2 Impotence due to systemic 
disease, acute or chronic 3 Diseases of the nervous system 4 Endocrine dis- 
turbances 

(1) Under local pathology of the male genitalia are included all mal- 
formations or acquired abnormalities due to ulceration, destruction, inflammations 
or swellings, that make coitus very difficult or impossible Among these may be 
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menUoncd curvature of tbe peras in marled hypospadiaj eitenj.ye ulcerationa 
of the perns curvature of the perns due to plastic induration of the Mrpora 
cavernosa and a large hernia or hydrocele which renders coitus difficult Ulcera 
tions or granulatjons in the deep urethra as the result of gonorrhea and strictures 
of the urethra may be the cause of impotence 

(2) Impotence Due to Acute and Chronic Systemic Disease Chronic 
aJcoboUsm anemia chronic latoxlcation due to lead and morphinism are causes 
of unpotency Chronic infections which reduce the vitality ot the patient arc ire 
quently associated with impotence. 

(3) DlteJUefl of the Nervoo* System. Under this can be included all 
organic diseases of the brain and cord Patients with tabes are impotent Injuries 
to the cord resulting in some degree of bladder paralysis arc usually associated 
with impotency In marked peripheral nerve mvolvement as in polio-myelltis 
impotence may also result 

(4) Endocrine DUturbance*. In those with congenital endocrine dis- 
turbances as Is seen In various types of Froehlichs Syndrome impotence is 
common. Acquired hypo-thyroidism may result in impotence dne to lowered 
metabollsn Failure of normal development of the testes and non-descent of the 
testes led to reduced libido and iropoteDce The castrate has a reduced libido and 
is frequently impotent 

FoNcnoNAL Causes or Iupotence 

Masturbation, excesaive coitus and continued practice of coitus inter 
ruptus are the chief causes. The functJODal types of impotence are common but 
are usually associated with p^thic disturbance which make their treatment 
difficult. Masturbation practiced to occess over a prolonged period causes a chronic 
irritation of the adnexa and of the centers in the spinal cord. The sequence of 
events is rapid ejaculation foliowed later by difficulty to obtain erecUon and 
hnally inability to have erection, WHth continued practice of coitus intemiptus 
and exceasive coitus ejaculations may be premature and occur at time of intro- 
mission later only upon semi-erection and finally no erection Is possible nor 
ejaculation. 

Physiologic impotence is present before puberty and In the old Prolonged 
ungratified scxxal excitement and imtation may reduce potency The use of 
condoms over many years Is also often a cause for reduction of potency The 
treatment of functional impotence aside from the resumption of normal sexual 
life consists of massage of the prostate and i.^cles, and local treatment to the 
\-erumoDtamim bj the application of S per cent silver nitrate through the endo- 
scope or instillation of mDd siU-er mtrate solution y* to ^ pet cent Into the 
poslenor urethra. Some men past fifty are impotent because of physical and 
menial strain and a vacation U often all that Is necessary to cure the condiUon 
A man of fifty who has discontinued sexual activity because of death of his wife 
often becomes impotent if the atetineoce conUnues for a penod of 2 years. 
Internal medlcauon to promote or Improve erections Is of very little value 
>mbimbine and sti^-chnine ore the most frequcnt]> used Antuitnn S has been 
recommended as ha\*ing considerable merit— It is questionable whether it has 
much effect In aiding tie power of erection Passage of a cold sound is an old 
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practice, and in some cases helps to promote a temporary erection A diet rich m 
proteins may be of help in aiding potency 

Psychic Causes of Impotency 

Most cases of functional impotence, as stated previously, have a psychic or 
neurotic basis Many are of purely psychic or neurotic origin These patients 
who are impotent are frequently young men who have had very little sexual life, 
usually give a history of familial neuroses, and show evidence of psycho-neurosis 
The individual who has had an unhappy sexual experience or because of fear of 
becoming infected may be temporarily impotent over a period of time Fears, 
repressions and inhibitions may be included here as causes of temporary impotence 
These are usually overcome, although many months and even years may elapse 
before the patient returns to normal However, many of the patients with psychic 
impotence are difficult to treat The}' usually require the attention of a psychiatrist 
who very often can help but little These are the people who frequently go from 
one urologist to another seeking aid, and for whom, unfortunately, very little can 
be done in most cases 

The operative treatment for impotence offers very little AATien the perineum 
has been damaged as the result of trauma, the Lowsley operation of plication of 
the bulbo-cavernosus muscle, and shortening the ischiocavernosus muscle may be 
of some help It is not indicated for any other tjpe of impotence Testicular 
transplants, the Steinach operation, and the injection of testicular extracts are of 
no value 


PSYCHOPATHIA SEXUALIS 

Perversions of the milder degree are acquired and can be stopped with verj^ 
little difficulty in the majority of cases Most of the acquired perversions cannot 
be classified as pathologic However, homosexual it}"-, and the pathologic perver- 
sions of the psychopathies with sadistic and masochistic tendencies should be 
treated by the psychiatrist who can offer hope for improvement in only few cases 

Pathologic Erections 

Transitory Erections Any irritation of the urethra may be the cause of 
recurrent transitory erections, such as occurs during the course of acute gonorrhea 
when the posterior urethra is involved Polyps, warts and urethral stricture may 
be the cause of these transitory erections Chronic congestion of the prostate and 
vesicles are also etiologic factors , prolonged or exhausting coitus, and prolonged 
ungratified sexual excitement can lead to prolonged erections which subside 
within 10 to 30 minutes, and usually not longer than an hour Various diseases of 
the spinal cord, such as tumors, and in earl}'^ tabes ma}'’ also lead to frequent 
prolonged erections An interesting and unexplainable form of chronic recurrent 
erection is the individual who experiences these erections at a certain definite time 
each day The erection usually occurs at night, often awakening the individual, 
lasts a short period of time, and then subsides This may recur nightl}'', appearing 
at the same hour each night over a period of many months or years, and not be 
influenced by sexual activity or any medication 
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Pnapiam. True priapism is a remarkable condition of prolonged and per 
sistent erection, with sudden onsets unaccompanied by rexual desire, and usually 
painful (Hinmam) The erection In true pnaplsm continues for man> da>'s and 
frequent!) man) weeks. It Is commonly the result of cerebrospinal sjphllls 
Leukemia is the next most frequent cause Injury to the brain or spinal cord may 
also be causal factors. After the erection has persisted for a few days thrombosis 
of the corpora ca\‘enK)sa de\’elops which maintains the erection Irre^pcctlre of 
the onginal etiologic factor Neither general iwr spina! anesthesia has any effect 
in reduang the priapism If it has persisted for a week or more and if painful 
the most satisfactory treatment consists in puncturing the corpus cav'ernosum of 
each side Dark thick blood is aspirated, and \ery often relief occurs rapidly after 
this In other cases incisions into the corpora ca\ernosa are necessary No throm 
bosis Is found but considerable dark thick blood is remo\*ed after which there Is 
relief of the sjTnptoms Treatment of a cerebrospinal 5>pliills does not affect the 
pnaplsm oi>ce it has become established In some cases the pnaplsm will subside 
after a few daj'S orilj to recur again After an IndiWdual has had a prolonged 
pnapism and Is finally reUe\*ed be Is usually Irapotent. 

Recumtnt PBiAPisit may be treated surgical) by ligating the dorsal arteries 
of the penis It has been of \'tilne in some cases. Many patients who have had 
penneol operaUons particularly perineal prostalcctom> ore impotent therefore 
division of the Ischlo-carernosus muscle together with the blood and nerve supply 
of these structures is also recommended for these persistent erections 

Pnapism may also occur In carcinoma of the penis. 
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ORIENTATION 


This portion of the urinary tract not only serves as a temporary storehouse 
or reservoir for the urine but also acts like the governor of an engine in regulat- 
ing the secretory activity of the kidney This latter reflex function has been 
demonstrated with the aid of excretory urography WTien the bladder is full, less 
urine is found in the renal pelvis and vice versa 

Anomalies of the bladder, such as double bladder, are very much rarer than 
either those of the urethra or upper urinary tract An injury of the bladder may 
involve either the upper portion which is in more or less intimate relation with 
the peritoneum or the rupture may occur where the outer wall of the bladder is 
only in contact with the loose cellular tissue of the true pelvis In the majonty 
of cases, bladder injuries are of subparietal origin, i e , due to a nonpenetrating 
force, w'hich not onl}'^ causes a rupture of the bladder, but also a fracture of the 
pelvis, most commonly at or near the pubic symphysis Aside from the inability 
to urinate, the signs of a bladder injury are either those due to an infiltration 
of urine into the perivesical tissues or those of peritonitis, the former correspond- 
ing to the extra- and the latter to the intrapentoneal form of injury 

Cystitis is very rarely a primary condition, but has its origin in an infection 
in some portion of the urinary tract proximal to the bladder, or in the urethra 
and some component of the seminal duct such as the epididymis, seminal vesicle, 
etc The first task in every case of cystitis is to search for a primary extravesical 
focus In the majority of cases, such a source is an infection of the kidney 

The student should be impressed with the extreme rarity of a primary cystitis 
and taught to look out not only for foci of infection in other portions of the uro- 
gemtal tract but also learn to appreciate the important part played by any form 
of obstruction at the bladder neck or in the urethra to persistence of a bladder 
infection A bladder diverticulum may be thought of as a herniation of the wall 
like the finger of a glove in relation to the hand proper portion Although very 
large diverticula are found in children without demonstrable obstruction at the 
bladder neck, the majority are found in adults associated with some such ob- 
struction Their diagnosis with the aid of cystoscopy and cystography presents 
no difficulties 

Next to cystitis, the two bladder conditions, most frequently seen, clinically, 
are calculi and tumors, in about equal proportions Although the various theories 
are evaluated in Chapter 26 regarding the formation of urinary calculi in general, 
it will be seen that the theory which best explains their formation is one which 
takes into consideration a combination of stasis due to some form of obstruction 
plus a superadded infection either from a source external to the body or to bac- 
teria reaching the bladder from an infected prostate, seminal vesicle or epididymis 
in the male and from the upper urinary tract in both sexes 
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CHAPTER 34 

AjS'OJIALIES and injuries of the bladder 

Tvjr rrrr* or THZ ILAncX 
WOOM 
xurjuRU 

tPaxTAireoiTi xuTTxn* 

ANOlvlALlES 

Complete Absence (Aplasia) 

Very few have been reported in the living because the anomaly is 
usually accompanied by others which are incompatible with life. In those cases 
which have lived the ureters ended in a pouch representing the proximal end of 
the urethra.^ Incontinence was a prominent symptom and death occurred as the 
result of ascending Infection (pyelonephritis) 

Double Bladder 

Although many of the earlier reported cases have been shown to be diverticula 
as large as the bladder itself yet this anomaly has been observed often enough 
to enable one to i^peat of two varieties (a) Complete ie two separate bladders 
(Figs 299 and 300) (b) Incomplete, I,e two compartments separated either by 
a septum In the sagittal or In the coronal plane 

The complete are more common A typical t-asc of this type has been 
described by TnnUer (Zelt f Urol 1912 7 751) There were two completely 
separated bladders (Fig 299) each with a urethra. There was one kidney and 
ureter for each bladder and two separate vaginal and rectal orifices. At laparotomy 
two separate uten with a broad ligament tube and ovary on each side were 
found A similar case in the female reported by ScbaU (dted by Cathelin and 
Serapc m Ann des Mai de* organ^s gen urin 1903 I 339) 

In the incomplete variety also termed vesica bipartita there was an 
antenor and a postenor bladder in the case reported by C:athelin and Sempe, the 
septum bemg In the coronal plane In the case of JuctUng* the bladder was 
divided as m the preceding case into two communicating cavities but the septum 
was anteroposterior i.e in the sagittal plane. In neither of these Incomplete forms 
was the trigone Involved 


AjroMAJJTa 

COMPIXTE ABttXCZ (AELUIA) 
DOOLE BIAECIEX 

ixmoPfiT (ecto?m vehcai) 
Anrcnon or rmc trtAcmn 


ExrrsOTjn (EcroriA Vejicai) 

This occurs a little more frequently than do the preceding two anomalies 
and IS nbout eight times more common in males than females There are two forms 
Complete Catet, 

There U an absence of de\-elopment of a portion of the lower anterior 
nbdominal wall in the midline so that there is a protrusion through the defect, 
of the posterior wall of the bladder This U possible because there Is an accompany 
ing absence of deselopment of the antenor wall of the bbdder 
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Complete Exstrophy"’ m the Male (Fig 301) One sees a reddened, 
uneven, easily bleeding protrusion and upon lifting it, the ureteral orifices and 
the ligament (interuretenc) joining them, become visible There is a sharp line of 
demarcation between the red epithelial lining of the protruding posterior ivall 
of the bladder and the adjacent skin Upon reduction of the protrusion, a firm 
edge like that of a hernial ring can be felt beneath the line of demarcation 


Fig 299 



Fig 290 Unusual case of complete reduplication of the bladder and of the internal genitalia 
in the female Each bladder received the ureter of the corresponding side Case reported b^ N P 
Trmkler in the Zeitschrift fur Urologie 1012, 7, 751 

Unusual case of anomalj of the bladder and of external genitalia published bi Dr 
^ Naples, Italj, in the Zeitschrift fur Urologie, 1927, Volume 21, page 103 (March) 

There was reduplication of the penis and of the bladder (V) as well as complete division of 
the scrotum and tw'o separate anal openings Each bladder recen ed the ureter of the corresponding 
side 

A COMPLETE EPISPADIAS USUALLY ACCOMPANIES TEtE BLADDER EXSTROPHY, the 

penis being greatly shortened, and flattened transverse!}'’ The upper urethral wall 
IS entirely absent so that the epithelial lining of the lower urethral wall is seen to 
be continuous with that of the bladder Cr}^torchidism, spina bifida, harelip and 
clubfoot, frequently accompany this anomaly of the bladder Absence of the 
symphysis pubis with wide separation of the pubic bones, is constantly found m 
cases of exstrophy, of this complete variety, in both males and females 

Complications of Exstrophy of the Bladder 

Carcinoma Judd and Thompson (Arch Surg , 1928, 17, 641) could only 
find 18 reported cases, to which they added two Twelve of the 20 patients were 
men and 7 women, the sex not being mentioned in one report The youngest 
patient was 23 years of age, the oldest 66 The average age was 50 

Exstrophy m the female is discussed m the chapter “Urology in the female ” 
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Scbeuer (Zeit Urol Chlr 1930 30 299) reported a case in a man 38 >'ear3 of 
age 80 that only 21 obsen.'atlons are on record 

Effect on Upper Urinar\ Tract Uretcrectasis and pyelcctaais Is a fre- 
quent finding as the result of obstruction to the escape of urine into the bladder 
If Infection superv^enes it plan’s an important part in determming the outcome of 
an operation The degree of ectisls of the upper urinar> tract can usuallj be vis- 
ualized b> excretory urogroph> This method should invariably be emplo>ed 
before any operative procedure is undertaken 

Ii^TESTiNAL CoupucATTONS In addition to 12 cases reported by others we 
have observed one m a newborn male infant in which there was a communication 
of the small Intestine through an opening in the posterior wall of the bladder and 
on accompanying absence of the recturn 



Fin. 301 — Exttrophy oi ttia bliddcr utocUted wUh comiJete epbpadki aod bilalrral oondacaU 
of tbe teita. 


Incomplete Case*. 

In these there is only a defect of the upper or lower portion of the bladder 
waD Tbe sjaiphysfa pubis is united and there Is no accompanying epispadias. 


Etiology 

Tbe most generaUy accepted view is that there u a forward displacement or 
extension of the cloacal membrane (Fig 4 of Chapter I) so that the mesoderm 
fails to develop the abdominal wall between the genital tubercle and tbe umblhcus 


Clinical Atpect* 

The constant wetUng ol the clothing and the tendency for the exposed 
epithelial Umng of the posterior bladder wall to bleed are tbe outstan^ 
symptoms. InspecUon of the protrusion and observation of the unne being elect^ 
at intervaU from the nreteial oriace, mates tbe diagnosis comparaUv^y easy 



464 


BLADDER 


Treatment 

Of the three methods (a) plastics, (b) transplantation of the trigone into the 
rectum and (c) re-implantation of the ureters into the sigmoid or rectum, only 
the last named is employed by the majority of urologists at the present time 
The preparation of patients and technic of the most frequently employed methods 
is discussed m Chapter 52 

Affections of the Urachus 

Although these are not, strictly speaking, anomalies of the bladder, the close 
embryologic and clinical relation of the urachus and bladder make it advisable to 
consider them here 

Cysts of the Urachus. 

These are the result of the persistence of a portion or all of the lumen of 
the urachus (see Chapter I) The majority are found in close proximity with the 
apex (dome) of the bladder They may be quite small, or large enough to have a 
capacity of 20 to 40 liters of fluid The latter is usually clear and of a yellowish 
tinge like that of a hydrocele but it may be bloody or even purulent 

Clinically, one notices a prominence in the midline between the umbilicus and 
pubis But few symptoms are present, unless there is considerable displacement of 
adjacent (intraperitoneal) viscera or unless acute infection supervenes 

Treatment consists in making an incision in the median line over the mass 
and enucleating it from the separated recti muscles and from the peritoneum 

Umbilical Urinary Fistulae True congenital fistulae in which urine is 
discharged from the umbilicus, and acquired fistulae of the same nature, are 
confused in the literature, according to Begg (Surg Gynec and Obst 1927, 45, 
165) Congenital fistulae are of two varieties, (a) the cases in which urine flows 
freely or exclusively from the umbilicus, and (b) those in which the urine flows 
drop by drop 

Acquired fistulae are also of two types, (a) the bladder apex is at the 
umbilicus, the urachus being absent, and (b) the urine escapes through the 
dilated terminal centimeter of the urachal canal or through the weak point at the 
junction of the urachus with the bladder The urine bursts through the weak 
point formed by the depression in the lowermost portion of the umbilicus 

If infection occurs, the discharge from an umbilical fistula may become 
purulent instead of clear 

The existence of a patent urachus should be thought of in every case in which 
(a) there is a constant or intermittent discharge of clear or purulent liquid from 
the umbilicus or from a sinus located in or near the median line between the 
pubic symphysis and the umbilicus and (b) if a cystic or solid mass is felt in or 
near the median line between the bladder and the umbilicus 

Complications of Urachal Fistulae and Cysts Cases have been reported 
of calculus formation, of carcinoma and of sarcoma (Ransom, Am Jour Surg , 
1933, 22, 187) A carcinoma situated at the vertex of the bladder must always be 
suspected to be of urachal origin 

Diagnosis The two best methods are cystography and cystoscopy In the 
former, a finger-like extension at the vertex of the cystogram has been found in 
several cases in which operation confirmed the diagnosis of a persistent urachus 
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Treatment is surgical, i e eiUrpaUon of the entire tract or cyst as the caK 
may be This is often very difficult owing to the presence of adhesions to the 
adjacent muscles and pentoneum, which latter may have to be opened In one 
or more places. 


INJURIES OF THE BLADDER 

These can be divided into two principal groups 

1 Wounds 1 e , those due to some penetrating force 

2 Ruptures also termed subparietal or subcutaneous injury, i e,, due to 
Increased intravesical pressure as the result of a force acting from without or 
within 

Although they diSer but little in respect to diagnosis and treatment, it Is 
desirable to consider them separately because of the difference of their mode of 
ongin 

WotrKw 

I These can be caused by the penetration of any of tie following 

(a) Objects which penetrate from wlthoutt such as shell fragments rifle and 
machine gun bullets, bayonets, knives ^ikes horns of cattle pitchforks etc. 
scalpels (during laparotomy hermolomy etc.) splinters of a fracture of the 
pelWc bones sequestra following an osteomyelitis of the pelvic bones etc, 

(b) Objects which penetrate from within, such as the beak of a cvstoscope 
the jaws of a lithotrite the Up of a sound etc. 

Pathologvc Anatotuy of Peuetratlug Wound* 

Wounds due to bullets daggers, bayonets etc. are as a nile dean cut If the 
force acta from above there ma> be only a wound of entrance but more often 
there Is both one of entrance and of exit In wounds due to shell fragments or the 
fragments of a fracture the wound fs almost always irregular i e with lacerated 
edges. There may be a single or multiple wound in such cases. There is no rule 
as to whether the wound involve* that portion of the bladder which Is not covered 
by pentoneum Le, is extrapentoneal or is located In the portion covered hy the 
peritoneum (Fig 37) le is intraperiloneal In tie case of penetrating objects 
acting from without. There is only one exception and that is penetration from 
below (through the perineum rectum or vagina) usually mwlving the extra 
peritoneal portion eg,, the base or posterior wall of the bladder The more dean 
cut a perforation is the less apt is one to find extravasaUon of blood devitaiixation 
etc of the perivesical tissues. If the perforation involves the intrapentoneal 
portion (Ffg 303) urine escapes Into the peritoneal cavity If the urine remains 
aseptic, It gives rise to a less severe reaction on the part of the peritoneum than if 
It IS infected. The latter often occurs as the result of catheterization One must 
r>e\-er o\-erlook the pos5ibnit> of perforations of the other abdominal inscera in 
cases of perforaUng injuries of the bladder in\-olving Its intrapentoneal portion 
If the perforation involve* the extraperitoneal portion alone or such an 
injury coexists with one of the Intrapcritoneal portion unne escapes into the 
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perivesical and perirectal tissues and from these toward the anterior abdominal 
wall and perineum The seventy of the cellulitis (pelvic) which follows such an 
extraperitoneal wound, depends on the degree of infection of the escaping urine 
In wounds due to penetration of fragments from a fracture of the pelvic bones, 
there is not infrequently an associated rupture of the posterior urethra 

Penetration o£ the bladder during instrumentation (passage of sound, 
cystoscope, inclusion m grasp of jaws of lithotrite), is uncommon It is most 
likely to occur when the wall is the seat of some pathologic condition, such as 
atony of long standing, urethral or vesical neck obstruction or some neurologic 
condition, also in carcinoma, tuberculosis, etc Penetrating wounds, whether the 
force acts from within or without, are more likely to occur when the bladder 
is full 

In the case of bullets, shell fragments or splinters of bone, they may 
remain in the bladder and form the nucleus of a calculus The gravity of a bladder 
wound depends (a) Upon the extent of the accompanying injuries e g , of the 
blood vessels, other abdominal viscera and of the bony structures (b) Upon the 
degree of infection of the peritoneum or perivesical cellular tissue or both 

Symptoms and Diagnosis of Penetrating Wounds 

The symptoms of bladder wounds arising from without, i e , through the 
abdominal wall, perineum or rectum, do not differ in any essential respect from 
those in which there is an injury (rupture) of the bladder without external 
evidences For this reason we will consider them in conjunction with rupture of 
the bladder 

In addition, however, to the symptoms which are common to both modes 
of injury, there are certain points which are of value in connection with the 
diagnosis of penetrating injuries Of great value is the examination for a wound 
of entrance If this is located over the bladder region, the symptoms of an injury 
of this viscus must not be watched for, too long It is far better to perform an 
exploratory operation as outlined below, than to wait for symptoms of peritonitis 
from an intrapentoneal perforation of the bladder or the presence of extravasation 
and subsequent infection in the loose cellular tissue around the bladder, from a 
perforation located in its extraperitoneal portion 

Treatment 

This differs so little in penetrating injuries from that which should be employed 
in those due to a non-penetrating force (ruptures), that it will be considered in 
connection with the latter There are a few special features, however, of pene- 
trating injuries (wounds) which need to be emphasized Aside from stab wounds 
or those following impalement on the horns of cattle and similar modes of injury, 
the bladder is seldom the only abdominal structure involved Hence, in wounds 
by shell fragments, rifle or machine gun bullets, etc , not only may the symptoms 
of injury of other abdominal viscera and large blood vessels predominate, but on 
the other hand, even though one suspects or has found at operation, a bladder 
wound, a most careful search should be made for damage to surrounding struc- 
tures This IS also true of bladder injuries complicating fractures of the pelvis, 
owing to the not infrequent association of bladder and urethral wounds 
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Rdptotcs or TitE Buuideb (Subpawetal OB Subcutaneous Injuby) 
Ecology and Mechanism. Rupture of the bladder aa a rule occurs chen 
the vfecus ti fuU The only exception is when the bladder Is tom in connection 
with a fracture of the pelvis and in those enses where there Is n tear as the result 
of dislocation of the pubic bones at the symphysis pubis The injury may occur in 


one of the following wa> s 

(a) Direct force exerted from without over the bladder region a kick 
blow fall a 5 tride a fence crushing injuries or some object falling oi>on the lower 
abdomen from a height 



Fw M2 — N«Top«T fpediDcn from » cue ol tninpcrilODetl rupture of the Note 

pertor»Uon tt retted ol ibe bltddei 

FkX MJ — Tnomatk nipture of the bladder A Eacape of orfAe futo perftooeaJ avfly in 
tDlraperitoneal rupture. B Same Into pre- and perlvealcal ti»«t In cxtraperitooeil rupture C Rap- 
ture of membruoQs nretbra 

(b) Indirect force acting from without 1 e a sort of contrecoup action of the 
force e g fall on back or on legs. 

(c) A direct force exerted on the wall of the bladder from within as might 
occur during excessive filling of the bladder Tbis usually occurs when there is 
some pathologic change In the wall such as tuberculosis carcmomii, atony or as 
a sequel of bladder neck or urethral obstruction 

Intraperitonoal ruptures (Fig 302) occur in about two-thirds and extra 
pentoneal In the remalnmg third. The majority of ruptures In both mstances 
iiiTOlve the entire wall and are longitudinal Incomplete rupture Involving only 
a portion of the thfekness of the wall occurs very seldom The chief complication 
of the Intrapentoneal variety is escape of urine into the general peritoneal caWly 
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while the chief complications of the extraperitoneal form are extravasation of 
urine into the perivesical, perirectal and subcutaneous tissues, as well as injuries 
of other abdominal viscera, large blood vessels and rupture of the urethra One 
must constantly bear in mind, the latter complication 

Symptoms and Diagnosis 

These vary according to whether the case is seen early (first 24 hours) or at 
a later period 

1 Early Cases (first 24 hours) 

(a) Shock This is transitory and usually more marked in cases of rupture, 
especially those complicating a fracture of the pelvis, than in wounds of the 
bladder 

(b) Local pain Usually referred to the lower portion of the abdomen It is 
not a prominent sjnnptom, except in cases complicated by pelvic fractures or 
similar crushing injuries 

(c) Inability to urinate The patient has a constant desire to urinate but 
IS able to void only a few drops of blood or a small quantity of bloody urine 
with much effort and pain There may be a complete absence of subjective symp- 
toms if, as frequently occurs in ruptures of the bladder, the patient is intoxicated 

(d) RlOmiTY OF THE ABDOMINAL MUSCLES AND TENDERNESS ON PRESSURE OVER 

THE LOWER ABDOMEN This IS an objective symptom to be constantly looked for 
both in wounds and ruptures of the bladder If the area of muscular rigidity is 
increasing from hour to hour and is accompanied by a progressive increase in the 
pulse rate, a steadily rising leukocytosis and nausea, or vomiting, it indicates a 
beginning peritonitis and no time should be lost, whether or not the above sub- 
jective symptoms are present The more infected the urine has been before the 
accident, the more rapidly do the symptoms of peritonitis develop 

(e) Evtoence of perivesical infiltration These are usually not very 
marked during the first 24 hours Locally, there is a brawny infiltration of the 
subcutaneous tissues and skin over the lower abdomen (suprapubic region) or at 
least, a sense of resistance which is more superficial than is that of a distended 
bladder (Fig 173) Even when there are but few local evidences of extravasation 
of urine into the cellular tissues around the bladder, one should have the pulse 
rate and temperature (preferably per rectum) taken every two hours and leuko- 
cyte count made at the same interval A progressive rise in the pulse, temperature 
and leukocyte count should make one very suspicious of bladder injury, if the 
presence of a wound (see below) or history of local trauma has directed one’s 
attention to this region 

(f) Catheterization of the bladder, cystoscopy, etc It seems almost 
superfluous at the present day, to state that a catheter should not be inserted 
for diagnostic purposes unless every precaution has been taken to prevent infec- 
tion Catheterization is of value in three ways 1 If it is impossible to enter 

THE BLADDER AND ONLY BLOOD IS OBTAINED, ONE MUST SUSPECT A RUPTURE OF THE 
MEMBRANOUS URETHRA, especially in crushing injuries or falls upon the perineum 
The presence of ecchymosis over the scrotal and perineal regions confirms the 
likelihood of the presence of a torn urethra, which may or not be accompanied 
by a rupture or wound of the bladder 
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2 D A EELATma-l lASCE AUOUNT* (ISO-300 CC ) OF ClEAS OR ONIF SLIGHTLY 
BLOOD STAINED URINE is obtained upon inserting the catheter into the bladder one 
can safely wait for at least 6 to 12 hours watching constantly, however for the 
local signs of peritonitis, penveslcal cellulitis and the changes in leukocyte count, 
temperature (rectal) and pulse 

3 If oni:\ a shall ahoiint of blood or vcr\ bloody urine is obtained, one 
can inject 180-200 ca of sterile water and note the quantity to be aspirated If very 
little 15 obtained the test Is of considerable \'alue but not infallible as to the 
presence of a bladder injury 

An mOENIOUS NE^ test in the diagnosis of DLADDER PERFORAnON OR RDP 
TUBE been suggested by Vaugban and Rudnick® ISO to 200 cc of air are 
introduced through a catheter and a radiographic film exposed with the patient 
lying on the left side In negnthe cases the bladder alone Is seen to have been 



Fio S04—- To nhatrmte ate of itr IntufflaUon oKtbod of ViuiihAD tod RndnJcl. (leo text) for 
ddcctioQ of rnplarc of bftdder tod of ttretir* it prottatomembruicKis Jimrtion. 

A. Before IntuSetlon of air 

B After air wti Introdoced Ihroofh arethral catheter Note lighter areai doe to escape of air 
too polveUciI tlKiea (Indicated by arrow) Tlie urethral cathelcr la leen to be bent upon Itaelf 
Thla U doe to fact that at operation a cotoplete tear of the nrrthra wu found behind trlang^ 
llgaineDt, tbm tbnttlatiDS a repterre (extrap^oncal) of the bladder 

filled. In extraperltooeal wounds, the air is seen to collect between the fascial 
planes (Fig 304) while In intraperitonea] cases the air is seen between the coils 
of intestines and forms a translucent layer just beneath the peritoneum of the 
anterior abdominal wall and shifts with changes of position TTie test Is worthy 
of further trial We have utillied this principle in the diagnosis of an intrapentoneal 
rupture of the bladder The presence of air In the subphrenlc spaces (Fig 305) 
Injected dunng cystoscopy enabled us to make an early diagnosis of mtraperitoneal 
rupture of the bladder 

hlark (Jour Amer hied Assn, 1933 100 42) employed excretory urography 
In the diagnosis of an eitraperitoneal rupture of the bladder which was confirmed 
at operation. We have had occasion to employ this method and can warmly recom 

In ■ recent cue *t the Cook County Hojpltal, 800 ct of iHithUy torbld urine wu obUIned. 
^ ViUflan-RudrJck te*t reveeled herwerer the pretence of tlr In the perh-etta] tiwiei At open 
tVoi, a niptared urethr* vru found The urine hid been obtifncd e\'idfntly from the periverial imce. 

Jour Axner Med. Aa’n 1024 83 9 (July S) ^ 
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mend it The extravasation around the bladder in extraperitoneal rupture is 
plainly visible on the film 

The examination of the abdominal wall, pelvic bones, perineum and anterior 
wall of the rectum, should be made routinely for evidence of injury A thorough 
inspection of these should be one of the first steps in the examination of a 
suspected case Wounds of entrance (or of exit), ecchymoses, fractures or dis- 
locations of the pelvic bones (as seen on radiographs), should be taken into con- 
sideration in conjunction with the history of the mode of injury 

Symptoms and Diagnosis in Late Cases In the intraperitoneal form of 
bladder injury or of perforation, the symptoms are those of a generalized peri- 



Fic 30S — ^Plam film before (on left) and after (on right) introduction of air into bladder 
during cystoscopy in case of intraperitoneal rupture of bladder Note collection of air in both sub- 
phrcnic spaces 


tonitis, viz , diffuse abdominal rigidity, tympanitis, vomiting, obstipation, rapid 
pulse, etc 

In the extraperitoneal form, the cellulitis of the perivesical tissues gives rise 
to symptoms of generalized toxemia, plus those of the local infiltration, that is, 
brawny induration and swelling over the lower abdomen and perineum 

Treatment of Bladder Injuries 

This is of but little avail unless the diagnosis has been made comparatively 
early, i e , m the first 24 to 48 hours If the external evidence of injury and the 
history point to a wound of entrance from either the perineum or rectum, an 
external urethrotomy affords the best method of drainage If, however, there is 
suspicion of the rupture or perforation having involved the bladder from above, 
no time should be lost in exposing the viscus through a suprapubic incision If this 
reveals an extraperitoneal wound or rupture, the bladder should be opened and 
drainage by tube established If an intraperitoneal rupture or perforation is 
suspected, the peritoneum must be opened and this aspect of the bladder exposed 
The wound should be closed with two rows of sutures and the bladder drained 
through an inlying urethral catheter (Fig 101) 

Attention was directed in Chapter IT on Anatomy to the fact that, as Wesson 
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haa shown the posterior la>er (Fig 48) of the triangular ligament is much less 
resistant than the antenor la>cr For this reason a rupture of the membranous 
portion of the urethra, which complicates a fracture, at or near the pubic s>'raphy^ 
(see Fig 226>, is very apt to be followed by escape of urine into the ceUular 
tissue around the bladder, and not toward the penneum and scrotum. 

Under such circumstances an injury of the deep urethra (behind the anterior 
layer of the triangular ligament) is Indistinguishable from an eitraperitoneal 
rupture (Fig 303) oi the bladder 

In general it ma> be said that in the treatment of suspected deep urethral 
and bladder injuries no time should be lost m waiting lor symptoms of urinary 
extra\'asatIoa- If there is bleeding from the urethra or the patient passes a bloody 
urine or the latter Is obtained on cathetenralion or one is unable to introduce a 
catheter into the deep urethra, do not wait and attempt to catheteme the patient 
a few hours later c4>ccially if radiographj has re\*ealed a fracture of the pelvis 
Under local anesthesia (Fig 164) the bladder and deep urethra can be rapidly 
eiplorecL This Is preierable to repeated urethral catheteritation with its potential 
dangers of ascending renal Infection and is also preferable to exposure of the 
torn urethra or \*e3ical neck, through a penneul inaslon 

SPONTAKtOUS BOPTUBE OF TITE BLADDER 

This t>pe of rupture of the bladder differs chiefly from those previously 
described m its etiology It may tahe place m the normal bladder or in one whose 
walls are the seat of pathologic changes Stone (Arch Surg 1931 23, 129) found 
42 cases in both sexa in 21 of which there was no lesion in the bladder Eleven 
additional cases have been reported since 1931 WTiy a spontaneous rupture 
should tate place In a normal bladder is not quite dear In Barnes and Steele s 
case (Jour Amer Med Assn 1935 IDS 1758) the patient, a man 36 years of age 
felt a sudden scN-ere pain in the abdomen 18 hours before admission while strain 
ing to void. The lower part of the abdomen was found on admission to be rigid 
and tender and the bladder to contain numerous dots. Cystoscopic teaunmation 
revealed a ragged tear In the dome of the bladder A cystogram showed diffusion 
oi the opaque medium into the peritoneal cavity The diagnosis of intrapentoneal 
rupture was confirmed at operation. In Saphlr and Shapiros case the only 
demonstrable change was an extensive replacement of the muscular wall of the 
bladder by fat 

Spontaneous rupture has been reported following stralmng to empty the 
bladder in chronic retention due to urethral stricture or enlarged prostate 

Other pathological conditions reported as having been found indude tuber 
culoos ulcer solitary ulcer caranoma and weaLnesa of bladder wall as the result 
of neurogenic dysfunction. 

A apoBtmtoas ptr/oradoo elttfr extra or intrapentoneal should always bo 
snspttteii If a inaM lemains above the pnbls loDowing evacuation of the bUdder 
actompanled either b> signs of perivesical urinaiy inSItratlon or of incfpient 
peritonitis as m a tranmauc nipture The treatment does not differ in any respect 
from that outlined above ior mptiirc following injury 

Perforation of the bladder b> sequestra following osteomi-ebbs of the pelvic 
bones and rupture of perivesical foci of suppuration Into the bladder are talen 
up In Chapter 2S 
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CYSTITIS AND 

CV.STITIS 
ACUTE CYSTITIS 
CHRONIC CYSTITIS 

IVITH PREDOMINANT INVOLVEMENT OP THE 
JIUCOSA 

IVITH PREDOMINANT INVOLVEMENT OF THE 
SUBMUCOUS AND MUSCULAR COATS 

SYMPTOMS 

CYSTITIS 

Cystitis may be due to one or more of the following 

1 The ordinary pyogenic bacteria, e g , those described in Chapter 8 
as being divided into Gram-positive and Gram-negative In the order of frequency, 
these are bacillus cob, staphylococci and streptococci, gonococcus and urea decom- 
posing organisms 

2 The Tubercle Bacillus This never gives rise to a primary cystitis, the 
infection of the bladder being secondary to a renal or genital tuberculosis, very 
rarely to a communication with some perivesical focus 

3 Chemical Cystitis This follows the accidental or deliberate (as an 
abortifacient) injection of strong caustics such as lye, acids, etc , into the bladder 
The resulting pathological changes are analogous to those due to bacterial causes 

4 Thermal or Electrical Causes The reaction to the application of ordi- 
nary heat or that of an electrical current is also similar, at least in its early stages, 
to that due to bacterial action 

5 Certain nonbacterial forms of infection, such as Entamoeba colt, Dtstoma 
haematobium (bilharzia) and spirochaeta (syphilis), give rise to changes which 
can be considered as specific 

Modes of Infection 

Excluding the last four forms, the bladder js infected in one or more of the 
following ways 

1 By Way of the Urethra (urethrogenous route) 

la By DniECT Extension from an Infection of the Posterior Urethra 
This IS uncommon in acute, but not so in chronic gonorrhea, as well as in infec- 
tions due to the ordinary pyogenic bacteria Extension may occasionally take 
place from a tuberculous urethritis (primary in the epididymis’^) but usually the 
urethra is involved secondary to a tuberculous cystitis 

lb Introduction of unclean instruments, e g , catheters, sounds, cysto- 
scopes, foreign bodies for the purpose of masturbabon, etc However, the normal 
bladder is relatively immune to infection The normal urethra contains ordinary 
pyogenic bacteria near the external meatus but their number decreases rapidly as 
one approaches the bladder In the female, infection of the urethra with extension 
to the bladder is favored by the proximity of the external meatus to the vagina, 
as well as by changes following parturition 

’ See Chapter 20 
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diagnosis 

CHRONIC TRIGONAL CYSTITIS 

SYPHILIS OF BLADDER 

BILHARZIOSIS 

ECHINOCOCCUS 

PERICYSTITIS 

BLADDER FISTULAE 
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2. Deicending Route I e from the Kidney and Ureter This conslllutcs 
the mode of infection in such n large proportion of ci'^cs thnt a primary focus in 
the bladder is considered to be v-cry uncommon U is important to bear in mmd 
dimcah> that the majorit> of cases of cj-slUis arc sccondaiy to an upper urinary 
tract infection The localization of bacteria thus carried to the bladder b> the 
unne i5 fa\'ored by an> of the forms of obstruction, of muscular atony or of local 
Imtants (see predisposing causes later) 

3 Hematogenous Route This is less common than either the urethral or 
the renal modes of infection especially in cj-^lltls due to the ordlnaiy pjogcnlc 
bacteria In s\-phllis amebic cj'stius or bilbarzlosis the causative agent Is carried 
to the bladder b> the blood stream (hematogenous) 

4 Lymphogenous This also Is rare There Is a rich network of lymiphatics 
at the baU of the bladder which communicates with that of the prostate and 
seminal \csides but it is difTicult to prove the transmission of infection to the 
bladder from the two last named structures The '^amc is true of rectal con 
ditlons 

5 By "Way of fistulae between the bladder and adjacent itructures such 
as the colon appendix rectum vagina fallopian tube, ovnty open urachus, etc. 
The possfbnit> of such a communication being the source of the infection must 
be constantly borne In mind Be ^11 refer to this again m CZbapier 47 on the 
interpretation of pjoina 

6, By Reflux This Is described more fullj in Chapter 39 It means that as 
the result’ of incompetencj of the mechanism which normal]> prevents the 
contents of the bladder from being forced back into the ureter nhen the detrusor 
muscle contracts the infected urine from the bladder regurgitates into the ureter 
and vice versa. Thfs fs important dlnically, because if this condition exists 
efforts to treat a chronic cystitis will be of no ov'ail until the constant recipro- 
cal Infection of the kidneys and bladder Is overcome 

Predisposing Factors In Cystitis ’ 

The following conditions favor localixaUon of bacteria in the bladder 

1 Presence of blood dots calculi foreign bodies tumors of the bladder 

2 ObstnlOion St the vesical neck (Fig 251) tngone or urethra (Chapter 18) 

3 Pregnancy constipation cold etc. 

4 Residual unne In women either following parturition operation or as 
the result of a cystoede or independently 

5 Atony of the detrusor of centra] origin (tabes etc.) or due to atherosclerotic 
ch anges (senile atony) or of congenital origin 

Acute Cvsnns 

Pathologic and Cystoscopic Changes. 

In acute cystitis the intensity of the changes depends to a great extent 
upon fte type of infection. The gonococcus gives nse to marked hemorrhages 
into the trigonal mucosa, and only on rare occasions does it involve the bladder 
proper The Bacillus call varies according to the particular strain of tie organism 

Tho TtrioQ* ataa irt citiiinertt«l In OapUr 39 ^ ' “ — 

.ra cyulil. 



466 


BLADDER 


to the bladder, as to the end of the penis and perineum In the female, it is localized 
at the \esical neck As a rule, the pain is most intense during the act of urina- 
tion, less frequently before or after it It may be continuous® and is then intensi- 
fied by urination Pain on pressure over the bladder region is inconstant 

Ic Pytxria In the early stages, the urine is only slightly turbid, later 
there is marked turbidity even when there is only superficial involvement of 
the epithelium Not only the first but also the (Fig 190) second glass shows 
turbidity The number of pus cells to the high power field is a fairly accurate 
index of the degree of infection It must be remembered that a bacteriuria may 
exist in which the urine is turbid, but contains very few pus cells The determina- 
tion of the Lqje of infection by staining and cultural methods is described in 
Chapter 8 and will be referred to again under renal infections in Chapter 39 

2 Cases in -which Hematuria Predominates In some patients, other 
svTnptoms such as pain and frequencj^ are in the backgroimd and the chief com- 
plaint IS of hematuria This is especially to be seen when the C 3 '^stitis has been 
preceded b}’’ some severe S 3 '^stemic infection such as a tonsillitis or influenza or 
after pj elonephritis due to wolent strains of Bacillus coli It also occurs in certain 
forms of blood d\'scrasias, such as thrombopemc purpura," scur\fy, etc In these 
the hematuria is due to purpuralike eccbjunoses, either scattered or more diffuse, 
into the mucosa of the bladder or it maj'^ arise by diapedesis, in the kidney " In 
many cases m which the other clinical picture, viz , frequencj’’, pain, etc , is pre- 
dominant, microscopic or even gross hematuna is not an uncommon accompani- 
ment 

Fever if present in an acute cj'stitis is always indicative of a pyelonephritis 
unless some local focus of suppuration such as a pericj'^stitis, prostatic abscess, 
epidid}'Tnitis, etc , are responsible for the rise in temperature 

Diagnosis of Acute Cystitis 

The triad of symptoms, pain during urination, frequency and pyuria 
should be considered in conjunction with the history In the cases in which 
hematuria predormnates there is often a history of some generalized infection, 
as stated above The histor}'^ maj'^ jneld information of the (a) passage of catheters 
or other instruments, (b) of a co-existing or preceding urethritis, or (c) of the 
presence of a foreign body or calculus in the bladder , (d) the appearance of the 
sjTnptoms after taking large doses of some drug like urotropm If the two glass 
test (Fig 190) is used, both -will show turbidity In some cases, the degree of 
pjmria is minimal compared to the severity of the sjmaptoms In others, the degree 
of hematuria is ver}'^ marked, and accompamed bj'^ the pain and frequency inci- 
dent to acute cj^stitis, results in a sjmdrome which greatly alarms the patient 

Treatment of Acute Cystitis 

General Measures These include (a) rest m bed, (b) hot sitz bath, (c) 
Pnessmtz compresses® over the bladder region, (c) plenty of flmds, especialty 

' In cases of tenesmus the pain is so se\ ere that m order to relie\ e it the patient will make an 
effort to emptA the bladder almost continuoush (tenesmus) 

See Chapter 47 on Interpretation of Hematuna 

A Turkish towel is immersed m hot water well wrung out and wrapped around the lower 
abdomen \ thick blanket or electnc pad serve to keep the towel hot 
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certain i«s libe thcree made of linseed Unden flowers camomile etc. (d) the 
internal administration of alkalies etc., and (e) opiates either by mouth or 
preferably In the form of suppositories 

For (d) we usually employ a mixture contairung fifteen grains of polaasiuiQ 
atrate four to fi\-e minims of tincture of belladonna to one teaspoonful of a 
saw-palmetto and sandalwood oil nurture now prepared by several pharmaceutical 
bouses. ^\e order such a nurture to be given every three to four hours unless 
the belladonna causes dryness of the throat 

As to (e) we prefer a suppository (rectal) containing one-fourth of a grain 
of crtract of opium combining it with the same dose of extract of belladonna 
or hj-oscyamus unless the patient is already receiving relatively large doses of 
these by mouth. 

Local Measure*. In the majority of acute cystitis cases wc have found 
that It Is advisable not to attempt to Irrigate the bladder or instil any medica 
Uon unto the more sev'ere syunploms hav-e subsided This is especially true of 
an acute cy'stitls complicating a posterior urethntis of gonorrheal origin After 
subsidence of the more acute symptoms local treatment i3 indicated. ^ e prefer 
to begm with mild anUseptic solutions such as 1 10^ of either permanganate 
of potasaluin or aenfiavine at times simply using a four per cent bone aad 
solution. Not more than one or two ounces should e%*tr be injected at a time m 
these subacute cases because the musculature is very irritable and the bladder 
capacity so reduced that any oveidlstension Is quite painful Later on we prefer 
to use either a stronger (1 SOOO) acriflavioe or begin with weal nitrate of silver 
1 20/100 and gradually increase the strength to I S 000 In some cases the col 
loidal tilver solntions (argyrol silver nudelnate aJbargin) act equally as well 

CsaoNTC Cystttis 

Two Forms. Until 1915 when Hunner® made his first report on what be 
termed elusive ulcer of the bladder there was little difference of opimon as to 
the pathology and climeal aspects of chronic cystitis It was the generallv accepted 
view that m chronic cvstitls the pathologic changes were as in the acute form 
of infection limited to the epithelial and to a lesser extent to the submucous 
layers of the bladder wall Since the appearance of Hunner s paper there ha\e 
been a number of others by Keene Kretschmer Fowler Braasch, Paschkis and 
others on the subject of elusiv-e ulcer and its relation to chronic cysbUs. 

A critical review of the literature leads one to the conclusion that there is 
evidently a form of chrome nontuberculous cystitis m which the pathologic 
changes are predominantly in the deeper layers i e the submucous and muscular 
layers and according to Keene, ev'en involvement of the penvencal bssues Ac 
coropanynng these deeper changes are one or more superfiaal ulcerations which 
nm be described more fully later On account of these minute ulcers the term 
elusive ulcer has been applied by Hunner and others 

In the early penod of the studv of the condition it was believed that the 
process was a localized one hence Keene suggested that the term circumscribed 
panmural ulcerative cystitis would be more de^ptlve of the underlying pathol 
egy than Hunner s term of elusive ulcer ^ 

>>«" more and more of a trodenej lo regard the condi 
Bo*t 0 ilcd. ind Snrp J 1015 172 6oO ^ 
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tion which gives rise to these superficial ulcerations (Runner’s or elusive ulcer) 
as simply a part of a generalized vesical infection of a chronic type which 
involves the entire thickness of the bladder wall The term panmural cystitis has 
been suggested by some, while Young^” employs the term submucous or inter- 
stitial cystitis, which we believe is the best suggested thus far 

The checf difference apparently between chronic cystitis as it has been 
known to pathologists and clinicians, and the more recently studied submucous 
or interstitial cystitis, so far as we can ascertain, is the comparative freedom of 
the mucosa m the submucous or interstitial form and the predominance of pan- 
mural changes, while in the classical form of chronic cystitis, the mucosa is 
predominantly involved Clinically, there is a close resemblance between the two 

In an attempt to clarify somewhat the situation concerning the relation of 
the cases of elusive ulcer to chronic cystitis, we shall take up the pathology and 
clinical aspects of the latter under two headings, thus 

1 Chronic cystitis with predominant involvement of the mucosa 

2 Chronic cystitis with predominant involvement of the other coats 

1 CHRONIC CYSTITIS WITH PREDOMINANT INVOLVEMENT OF THE MUCOSA^^ 

Etiology 

The modes of invasion and the bacteria responsible for this form of chronic 
cystitis do not differ from those just described under the acute form The predis- 
posing causes are also practically the same and may be summarized as follows 

(a) Any form of obstruction at the bladder outlet or prostatic urethra, as 
taken up in Chapter 18 

(b) Any form of obstruction in the penile or membranous urethra, as taken 
up in Chapters 13 and 17 

(c) The presence of diverticula, calculi, neoplasms, etc , in the bladder itself 

(d) Any condition which favors residual urine such as cystocele, atony of 
the detrusor whether of neurologic or peripheral (atherosclerotic) origin and 
similar conditions 

(e) Communication with other viscera (sigmoid, rectum, vagina, etc ) 

(f) Parasitic infections, especially with bilharzia (see later) 

Pathologic and Cystoscopic Changes 

The changes in the mucosa vary according to the seventy of the in- 
fection Infiltration with mono and polymorphonuclear leukocytes, edema and 
congestion alone, are found, with similar changes m the submucous layer In more 
advanced cases, one may find a number of changes m the mucosa and submucosa 
which are less commonly encountered in the milder cases These are 

(a) Ulcerations, when calculi are present or independently of these, appear 
whose floor is covered with granulation tissue At times, polypoid outgrowths 
appear over these ulcerated areas which, when edematous may resemble papil- 
lomata but are never branched like these (see Chapter 27) The floor of ulcers, 

” Urologv, 1926, 1, 139 

S> nonyms, epithelial lining and also mucous membrane Although the tiL'e does not exclude 
the accompan> ing involvement of the other coats to some extent, vet for clinical purposes it seems a 
convenient term 
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instead of granulaUon Ussue may be covered by a fibrinopunilent, fi^y afferent 
exudate or become incrusted with phosphatic deposits espeaaJly if the Infection 
IS due to one of the urea decomposing organisms (B Salmonella) as Hager and 

Magath have shown r o , 

(b) C-iSTins Cystica and Glanduiams Glands are not found in the nor 
raal bladder mucosa Under the influence of chrome infection the surface epithe 
hum sends down outgrowths which may be solid buds or gland like depressions 
(Brflnn) ending In cyst formation The first results of such ch a n ges In chronic 
cystitis are the appearance of minute vesicles, usually with clear contents just 
as one finds In the ureter (Fig 373) and renal pelvis The term cystitis cystica 
has been applied to this chronic inflammatory change, 

(c) CYBTiTig Eupkyseuatosa This IS a condition in which innumerable 
small gas-containing vesicles are seen scattered over the mucous membrane of 
the bladder The disease received little attention until 1926 when Hueper reported 
11 cases found at necrops* No further cases were reported until 1030 when 
Mills reported 12 cases all observed at necrop^ Rflvlch and Katzen (Jour Amer 
^led Assn 1932 98 1256) reported the first case observed antemortem with 
recovery It was Impossible to do a cystoscopy because of constant bleeding of 
apparently vesical origin so immediate cystostomy was performed The bladder 

was found thick and edematous especially the mucosa and submucosa The 
mucosa was covered with numerous clear gas-containing vesicdes varying in size 
from a pin head to a pea the mucosa bdng hemorrhagic everywhere between 
the vesicles 

Burrell (Jour Urol 1936 36 690) collected 27 reported cases of which only 
six were in males Wells (Jour Urol 1938 39 391) has recently reported seven 
cases observed at necropsj of which five were m males 

Little Is known concerning the etiology There is usually an associated acute 
or chronic cystitis In two reported cases gross hematuria was the outstanding 
symptom Wells (loc dt ) Is of the opinion that in the cases found at necropsy 
the condition must havT developed shortly before death This is borne out by 
Sanes and Dorosbaw s observation in which a child was cystoscoped seven days 
before death to determine the cause of a pyuria but no evidence of cy-stitis em 
physematosa found 

The relation to diabetes has been pointed out by sev-erEl authors but there 
was no history of this disease In a number of the reported cases The first reportea 
case in whidi a ^agnosis of cystitis emphysematosa was made on cy’stoscopic 
rcamlnnlion ts reported by Levin (Jour Urol 1938 39 45) The paUent was 
a woman 57 years of age who had a diabetes of many years standing During 
a ^rch for the source of a hematuna inspection of the bladder revealed numcr 
ous cy*stltte elevations scattered in groups and singly o\Tr the entire mucosa 
Air bubbles were seen coming off from several of the vesicles. Between these 
areas subacute Inflammatory changes such as intense hyTiercmia and punctuate 
hemorrhages occur Vnaerobfc cultures of the bladder urine showed the offending 
organism to be OoUridium trcichh (B tre/efti) The bladder condition improved 
greatly following ingestion of large quantities of buttermnk and treatment of 
the diabetes. 


(d) Gbanuias OB FoixicuLAB Ecevatiohs 
cy*5tim as small dull red elevations the size of 


The^ are often *(een In chronic 
a small lentil They are seldom 
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elevated much above the level of the adjacent mucosa They have a predilection 
for the trigone but may be seen at times on the postenor or lateral walls close 
to the trigone On rare occasions, we have obser\'ed these nodules scattered 
wudely over all parts of the bladder Anatomically they are collections of Ijunpho- 
cytes They appear after subsidence of the infection, but may be more marked 
m recurrences 

(e) Granulomas In a recent^- study of this complication of chronic cj^s- 
titis, the term granuloma is applied to localized areas of hj^ierplasia of the mucosa 
and submucosa They vary from minute granula^^ patches in the mucosa to 
papillomatous proliferations The^'^ ma3’^ give nse to hematuria, persistent infec- 
tion or be mistaken for neoplasms In the milder U^ies of C3'^stitis, the\' are low, 
small and bear no resemblance to neoplasms With more \urulent infections, they 
may assume the size and appearance of neoplasms, especially in tuberculosis, 
where they may be widespread and protrude above the adjacent mucosa The 
seat both for neoplasms and tuberculous ulcerations, is most common^ around 
the ureteral orifices, so that the location is of no assistance in differentiating 
the tw'o 

At times, the granulomas will flatten out or largelj' disappear, according 
to Braasch and Hurlej'’, on full distension of the bladder, but this is not true 
of neoplasms One cannot rely on microscopic examination of pieces obtained 
with the cj'^stoscopic rongeur Granulomas occurring in incrusted cystitis are 
often qmte luxuriant and easily confused with neoplasms, especially since incrus- 
tation of the latter is not uncommon After the removal of a neoplasm bv’’ radium 
or surgical diathermy or after prolonged use of an inljung catheter or suprapubic 
tube, these granulomas are very apt to be mistaken for recurrences or primar}" 
neoplasms Along the edges of the sphincter, these granulomas may become fibrous 
and hang dowm in polypoid form resembling neoplasms In the latter, however, 
one can usually see the fine branching vessels and a clearer structure than in these 
fibrous granulomas Fulguration is of no benefit unless the underlying infecPon 
IS eliminated 

(f) Edema Bullosum This alteration of the mucous membrane in chronic 
cystitis was first described by Kolischer It is the result of a marked localized 
edema of the epithelial and submucous coats and is frequently obseiA^ed not only 
m chronic cystitis, but also around the opening of fistulae betw^een the bladder 
and adjacent viscera, as well as over the surface of neoplasms of the uterus, 
colon, etc , which are invading the bladder wmll These areas of edema bullosum 
have a characteristic appearance of closely approximately bullae w^hich protrude 
but little above the adjacent mucosa They are most frequently seen in the 
trigone especially in the trigonal cystitis of women (see later) In cases of 
impaction of a calculus in the mural portion of the ureter, the resulting edema 
is so marked that all traces of the orifice are obliterated In tuberculosis of the 
kidney this edema bullosum of the corresponding ureteral orifice is often of 
great assistance in localizing the side involved (Plate XII ) 

(g) Leukoplakia This is a cornification of the epithelium of the bladder^^ 
mucosa analogous to similar transformation of the most superficial layers of the 

” Braasch and Hurley Granulomas m the unnarj' tract, J Urol , 1927, 18, 595 (Dec ) 

These are not identical with cystitis granulans, referred to previous^' under (a) 

Its occurrence in the ureter and renal pelvis arc taken up in Chapters 30 and 39 
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tpldermU, It u usually wtn on the floor of the bladder and adjacent areas in 
cases of infection of long standing also associaled -Kith vestal calculi, piostatlc 
h>-penrophy and the more latent forms of tuberculosis. One sees sharply demar 
cated, small Irregular grayish white islands of duU lustre. The surface is usually 
smooth The mucosa around them is mtensely red 

We haw outhned the above pathological changes so frequently seen on cysto- 
scopic esamination in chronic cystitis because a knowledge of then existence 
is indispensable m the interpretation of cystoscopic pictures. 

IM CHROVIC CXSTITI* QC THE TYPE IN WHICH THEBE IS PHEDOIIINANT INVOLVE 
itENT or THE MUCOSA THE LATTER PREBEKTS A GRAYISH CJR HULL RED APPEARANCE 

la some cases there is complete obliteration of the vessel marking stHl persisUng 
from the preceding acute cysUtls while m others these markings can again be 
seen The latter is eqjecJally the case if there has been much probferation of 
fibrous tissue In the submucous coat The surface of the mucosa is seldom smooth 
in a chronic cystitis but is apt to be thrown up Into folds or ndgei which appear 
bke trabeculae at times (Plate II) 

The etiology of incrustations in chronic cystitis has been greatlj cleared 
\ip thiDUgh the Investigations of Hagar and Magath.*® The> have proven the 
direct relation of a special bacillus termed SalmoneJla ammoniac cot oiil> to 
the incrustations at times seen deposited on the bladder waU in chronic cvstifis 
but also to the ulcerations seen in some of these cases and on the surface of 
neoplasms. 

The urine Is highly alkaline and the condition often responds to acidifica 
ion. The alkaline infections of the bladder that «o frequently follow c^'stotomj 
in the old and debilitated and which cause marked involvement of the surgic^ 
wound require considcTHble attention and prolong the hospitahiation of these 
patients Irrigation with 1 per cent aceUc or phosphoric add are of value am 
roonlum chlonde and mandellc aad should be given by mouth. Recently Sulfa 
nflamide has been used successfully m a number of these postoperative alkalme 
infections 

The more advanced evidences of chronic infection just enumerated are 
u$uAli> accompanied b> fibrous changes m the submucosa This raav occur chiefly 
around the bladder neck and even extend into the prostatlc urethra resulting 
in the tjpe of bladder neck obstruction described in Chapter 18 as contracture 
of the bladder outlet It maj or not be complicated 1^ prostatlc hypertrophy 
In <ome cases the fibrosis Is more gencraliied involving the submucous coat 
extensivelj and the muscular coat much less so that the bladder as a whole Is 
in a state of chronic contraction and its capaatv greatly reduced (\oung) 


c/ffoMc evrrms with predosiivant xNVOLVTEirEj-T or the bobsidcoub 

AND MCBCUIAR COATS 

The relalion of this condiUon to eluslst ulcer hu been discussed earlier 
in this chapter There are two snews as to whether or Dot this is a condition which 
differs radiall} from the upo of cjxtiUs just described aa involving the mucosa 
predomln anllj Rlngleb a pupfl of NTtie who describ ed the lesion In 1907 bel/ei-es 

m nln ’ *u V” th* iweM .nlde In u.e ome Joonul 192X 

'C iw 0 Bmry :S) on the fcmntkm e( calcoll, 
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that it IS a pathologic and clinical entity Ringleb^'’ terms it parenchymatous 
cystitis, which is quite analogous to the terms panmural cystitis as suggested 
by Hunner, Keene and others Young on the other hand, terms this type of cystitis, 
submucous or interstitial He (Young), moreover, is of the opinion that the 
fissures or linear ulcerations are not characteristic of the disease, but are due to 
previous distension of the bladder, and heal rapidly after a cystoscopy 

This difference of opinion as to whether these fissures or superficial ulcera- 
tions, which are often found on ribbon like ridges, are primary or secondary, 
1 e , due to overdistension of a bladder whose coats have undergone fibrosis, is 
still an unsettled question Both from the standpoint of pathology and clinical 
recogniton (cystoscopy), the essential point is that there is unquestionably a type 
of chronic cystitis in which there is a dense fibrosis in the submucous and mus- 
cular coats, whose cause is unknown Some improve after focal infections have 
been cleared up, others do not The bladder capacity is decreased as the result 
of fibrosis, chiefly of the areolar tissue of the submucous layer Even a small 
degree of distension causes a painful desire to urinate The surface of the mucosa 
may reveal few changes aside from slight edema or reddening in many cases 
In a few cases, one sees fissure or linear ulcerations chiefly at the vertex or 
anterior wall In general, the symptoms are out of all proportion to the cysto- 
scopic findings Hunner, Kretschmer and others have described the superficial 
ulcerations as varying from a pm point to 5 cm in length and very narrow, e g , 
1 to 2 mm m width Hunner noted the concomitant presence of stricture of the 
ureter in 60 of his 102 cases In Kretschmer’s series of forty-four cases the urine 
was usually clear In nineteen of the forty-four, the urine was sterile, while 
in seventeen it revealed the ordinary pyogenic bacteria (B cob, staphylococci 
and streptococci were found) After a critical review of all of the literature on 
the subject, one must conclude that this form of cystitis with minimal involve- 
ment of the mucosa and predominant fibrosis of the submucosa, muscularis and 
even perivesical layers, is a definite pathologic and clinical entity 

SYMPTOMS AND CLINICAL PICTURES 

With the exception of the minimal cystoscopic and urinary findings in the 
form of cystitis with chiefly submucous and deeper fibrosis, the outstanding fea- 
tures in both forms are practically the same 

The clinical pictures under which chronic cystitis presents itself are com- 
binations of every conceivable degree of severity of the triad of symptoms, 
thus 

(a) Pain related to the act of urination 

(b) Frequency 

(c) P 3 mria (less commonly hematuria) 

Fever as explained above, is rare in cystitis, with the exception of the throm- 
bophlebitic type Ydien fever of either the continuous or remittent type is present, 
it, as a rule, indicates a pyelonephritis The exceptions are cases in which some 
local suppuration, such as pericystitis in the male, pelvic abscess in the female, 
prostatic abscess or vesiculitis, complicate a cystitis 


’"Lehrbuch der K\stoskopie, 1927 
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Let us consider the abo\e triad of more or less classical symptoms sepa 

""'l Pain. Thi! is ujuallj complained of aa accompanying or preceding unna 
Uon The term dysuna Is applied to such palntul unnatlon, but In our opinion 
it should be reserved to describe those cases in which there is difficult} of unna 
Uon as the result of some mechanical or d}-namic cause (see Chapter 18) If the 
pain 15 a continuous one i e , is felt bctft’een the acts of urination, it becomes 
worse dunng the latter It i5 usuallj referred to the end of the penis or along the 
course of the urethra at times e%en to the perineum scrotum rectum or inner 
aspects of the thighs The pain ma> persist after the bladder is empU and the 
desire to unnate recur rapidly but onlj a few drops of blood or urine will 
be expelled with much effort and sesere cramp-hke pain The constant recur 
fence of this cjclc has been termed mlcnl tenesmus or strangury and is most 
distressing 

2 Frequency This Is often quite marked In interstitial cj'stltis— frequenc} 
is present both day and mght in the severe cases and in the presence of a dear 
unne In the female should make one su^Idous of tic disease At times the fedmg 
of wishing to cmpt> the bladder b so urgent that the patient can hardly wait 
untn be is given a unnal, etc. This imperative desire to unnate is termed urgency 
and may even lead to incoatinenoe in sev'cre cases 

3 PytirliL Turbidity of the urine is always present In both glasses (Fig 
190) Its degree varies according to the seventy of the infection m the bladder 
itself as well as that of the upper unnary tract If there is marked pyuna^^ with 
a minimal degree of pain and frequenty one should always suspect either n renal 
source for the pyuria or look for some local condition such as vesical diverticula 
(Chapter 26) Cystoscopy will soon dear up the question os to whether the 
blad^r changes will account for the pyniria If ibis proves negative, ureteral 
catheterization is mdispensable ^\e are strongly opposed to this last step if 
there are advanced acute or subacute vesical changes unless inspection of the 
ureteral onfices reveals’* the presence of evidences of renal Inv-olvement Hema 
tuna IS uncommon in chronic cystitis unless some complication such as a calculus 
neoplasm granuloma etc is present 

As stated above the degree of pain frequency and pyuna vanes greatly 
One may encounter cases with only frequency and pymria again others in which 
persistent pyuna Is the only reason why the patient has been referred for uro- 
logic study and finally still others m which the pam durmg unnation is the domi 
nating feature Hunner and Stevens have called attention to frequency as the 
only symptom in some cases. 


DIAGNOSIS 

To make a diagnosis of the presence o! a cystitis Is a much easier task than 
to ascertain Its source Vic wish again to draw attention to the fact that the 
number of cases in which a cysutis is secondary to upper urinary tract pathology 
is far greater than those m which it is due to some local vesical and paravesical 
condition Only a urologic study (see Cha pter 10) can determme the source and 

of the «mrcr* of ^ 

" Mirkrt ednna, promlneoct and fdplai aretenl papllie (See Plate ML) 
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character (whether iiontuberculous or tuberculous) of the infection The triad, 
pain, frequency and pyuria (less often hematuria) simply tell us tliat a cystitis 
IS present, but one must never stop there 

This question of the various steps and the interpretation of the findings 
of a urologic study aie so fully taken up in Chapter 39 that it will be unnecessary 
to repeat them here Suffice it to say, tliat a well taken clinical history when 
combined with the results obtained by such a thorough instrumental and other 
examination, enables one to determine whether the bladder condition is due 
to some lesion in the genital or 111 the urinary tract or both It yields information 
as to the nature of the underlying infection and points out tlie appropriate 
treatment 


TREATMCNT 

One can conveniently divide treatment of chronic cystitis into two parts 

1 Palliative measures until a more accurate localizing diagnosis can be 
made 

2 hleasuies which aim to eliminate the source of the infection 

Let us consider these sepaiately 

Palliative Measures 

These consist of the following 

1 Remedies to Change the Reaction of the Urine and Relieve Pam It 
has been found that the Bacillus coli, which gives rise to about 75 per cent of 
urinary tract infections, will grow between certain H-ion concentrations as 
explained more fully in Chaptei 39 Certain strains of the colon bacillus develop 
luxuriantly near the acid, others toward the other (alkaline) end of the H-ion 
concentration variation It is easier to attain a maximum alkalinity than the 
reverse, hence our chief reliance should be the liberal administration of alkalies 
For relief of the burning, frequency, etc , we have found that tlie alkaline bella- 
donna mixtuie mentioned under the treatment of acute cystitis, suffices For the 
severe pain and often tenesmus, opiates m relatively large doses and m the form 
of rectal suppositories are indispensable Hot sitz baths afford great relief in 
many cases If there is a tendency toward incrustation on the bladder wall or 
the urine has an ammoniacal odor, indicating activity of urea decomposing bac- 
teria, the use of alkalies is contraindicated until this condition has been overcome 
We employ acidifiers in the form of acid sodium phosphate gr xv three times a 
day, or ammonium chloride gr x three times a day, or sodium benzoate gr 
XV three times a day In addition, we employ urotropin gr x three times a day 

2 Local Measures The use of the inlying urethral catheter (Fig 101) 
IS to be especially recommended for cases of chronic cystitis m botlr sexes, m 
which the frequency and painful urination cannot be relieved by the measures 
mentioned under 1 The bladder can thus be irrigated at regular intervals and the 
infection soon be brought under control 

In cases which are unable to obtain the necessary hospital care or in which 
the inlying catheter does not appear to be indicated, the use of the above men- 
tioned internal remedies should be combined with local treatment in the form 
of irrigations For the latter we usually begin with a weak solution of acroflavin 
1-8000, nitrate of silver 1-10,000 or meroxyl 1-4000 or oxycyanide of mercury 
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1-6000 One 'bould mner injccl with a hand f\nnf;c more than three to lour 
ounces (90 to 120 cc.) at a time, because the bladder is Ncrj {mtablc and ON^r 
distension \s pamfui The strength o( these anti<eptic irrigations is pmdunh> 
increased as the bladder becomes more tolerant Interstitial c\-^mi5 which Is 
not a rare condition and *cen mninU in the female pre<cntR n dlfficuU problem 
This IS a chronic condition which often recurs and fre<\ucntl> does rwt respond 
well to treatment Repeated dilatation and om*<li«tenlion of the bladder in 
order to inerrase the bladder capaclt\ proliablj the l)e<t form of trcalmcnt 
Occasionall\ «^‘cro hemorrhage ma\ follow owrdilatalion which frequenth must 
be done under general or spinal anesthesia Some rc<pond to c>'sto*coplc fulgura 
tlons of inv-oKed areas Surgical remor-al of the lesions does not gi\-e raiisfactor> 
end result«r— the patient I* often in wor«e condition than before 

The local treatment of chrome tngomtls in women U taken up M^wralel) 
later 

As soon as the more distre^'ing \'c<ical •^•mptoms ha\c l>een rehesed one 
should proceed to the next step in (he trnimont nz urologic stud\ to deter 
mine the underlsing condition 


Measures which Aim to Ehmlnete the Cause 

If there Is an absence of such stmptoms ns pain and frequenej but onl\ 
pyuria present one need not wait for this step of dlagriosis nnd treatment but 
proceed at once to ascertain and tr^t the viurcc of the infection In «ome casw 
of bladder neck obstruction calculus or neoplasm operall\*e measures such 
05 suprapubic drainage (Clhapter 50) mo) be indicated as an nltemalive mensurt 
if the inijnng catheter does not giNe temporarj relief 

In general one ma> safelj, proceed to make a complete study of a case of 
chronic cj'atius os soon os the more acute i^nuptoms such as pain frequency 
urgency etc. ha\-e subsided This examination will detennine the following 

1 The character’^ of the underljdng infection 

2 The localliation i e whether pnmar> In the urethra genital tract in both 
sexes bladder ureter kidney or some peri\'e 5 ical focus 

3 Whether local treatment i e to the bladder alone will sufiice or whether 
ft IS possible to eliminate a prlmar> source 


CiraoNic TmooNAL Cystitis 


Thu dserves special consideration because of Its frequency In women It is 
usually associsted with a urelhritu owmt to the shortness of the female urethra 
and its pronmity to the vagina Urethritis trigonftis and other urethral lesions 
are much more often re^wnsible for bladder sj-mptoms such as pain frequency 
etc. in the female than m the male (5tcvens») Strictly speaking It Is chieflv 
the result of changes in the tngone (Fig 41) adjacent internal sphincter and 
the urethra The pnndpal changes are, (a) markedly Increased vascularization 
of the trigone (b) edema of the mucosa which usually decreases toward the 
ureteral orifice The edematous area may be dull red but more often of a grayish 
white hue (c) there may be associated granulomas Incrustations ulcerations 


la Cl»irter 41 «tteitioD b ctlbd to the ftet that ibout »evwity five 
nMi»l tBbemiltab pment diiriaDy the fymptonrt of chroofc cj^tk 
The fenaie bUdder 1024 J A. Sl A W 16$6 Nov J2 


per ceot of aH coo of 
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cystitis cystica or edema bullosum, even leukoplakia, according to the severity 
and chromcity of the infection In some cases, the trigonal changes are minimal 
in comparison to the symptoms One must never be content without a thorough 
examination of the upper urinary tract for ureteral stricture, and for pyelone- 
phritis, both of nontuberculous and tuberculous origin One must also search 
for urethral stricture in women The treatment should be the same as for chrome 
cystitis and also the local application of two to five per cent nitrate of silver 
to the trigone 


Syphilis of Bladder 

Matzenauer is generally given credit for the first cystoscopic diagnosis of 
vesical S 3 qDhilis in 1900 According to Ringleb, the description of the lesions 
discovered by hlatzenauer did not include any changes which might be con- 
sidered as being characteristic for syphilis These observations stimulated others 
to search for bladder lesions in secondary and tertiary syphilis Many cases have 
been reported since then 


Bilharziosis 

This disease is most frequently found in North Africa and has received the 
appellation of endemic hematuria in Egypt, where a large percentage of the 
population suffer with it It is extremely rare in this country The infection is 
due to the Schistosomum haematobium first discovered by Bilharz They pass 
through the skin as embryos, then pass to the portal circulation, the female finally 
lodging in the veins of the bladder and laying eggs, which pass through the 
mucosa of the bladder and into its cavity The involvement in the bladder is that 
of a chronic cystitis with epithelial proliferation, ulceration and granulation 

The epithelium becomes markedly proliferated with villous outgrowths and 
structures which simulate bladder tumors Ulcerations, areas of incrusted cystitis 
and the formation of bladder stone may constitute the pathologic picture Sec- 
ondary infection of the bladder often develops in long standing cases 

Symptoms 

Hematuria is an early symptom and is at first painless, only occurring at 
the end of urination Later, as a result of aggravation of the process, frequency 
and dysuria set in If ulceration and secondary cystitis supervene, symptoms due 
to these complications develop Secondary involvement of the pelvis of the kidney 
IS not uncommon The prostate and seminal vesicles may also be affected 

Diagnosis 

This IS best made by finding the ova in the urine They are constantly present 
Treatment 

Tartar emetic is a specific for this condition Intravenous injection of anti- 
mony tartrate will cure the great majority of cases 

Echinococcus 

This does not attack the bladder directly, but involves the seminal vesicles 
and peritoneal cul-de-sac in the true pelvis The effect on the bladder and the 



C\ STITIS AND PEBICA STITIS » < < 

nthtt structures in the pelvis is due to increase in size and multiplication of the 
cysts, the symptoms being due to direct pressure on these structures 

Die symptoms are those of obstruction of the urethra or rectum or both 

PERICYSTITIS 

This important condiUon has not received the attenUon which it deserves. 
It IS an mfertion of the ioose areolar tissue in front of (Fig 40) as weU as around 
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Pio. 306 — Reladota of bUdder to the prrlx'olca] cdhilir tivoe (after Coming) 
(Se« tot on Porio'rtUia.) 


the bladder (Hg 306) The infecUon may either be localized or diffuse In the 
majority of cases suppuration occura but when the infection is less virulent 
a change takes place which may be compared to the woody phlegmon of the neck 
brst described by Redus In this second more chronic type the areolar tissue 
is conterted into a hard fibrous mass analogous to the perirenal sclerosis described 
in Chapter 40) Isot infrequently a focus of suppuration is still present in the 
boardlike mass, whose contour resembles that of the bladder We hav’C recently 
encountered a case in which the induration around the right wall and the dome 
of the bladder simulated a neoplasm. 


Infection reaches the perivealcal cellular tUsue thus 

1 By the hematogenous route as a metastasis from a generalized infection 
or a focus of suppuration elsewhere in the bodj 

2 By extenilon from the female genluHa, e.g in puerperal infection or 
after gj-necologic operations 
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3 As a complication o£ injunes^^ of the bladder or posterior urethra 

4 By extension from infection of the epididymis, prostate, seminal 
vesicles and urethra (extravasation of urine) 

5 By extension through the intact vesical wall, e g , as a complication 
of diverticula of the bladder (see Chapter 26) 

6 After spontaneous perforation of a diverticulum of the bladder 

7 As a complication of certain operations, such as suprapubic or perineal 
prostatectomy, external urethrotomy, herniotomy, etc One of the complications 
of trans-urethral prostatic resection is a pelvic cellulitis which may result in 
suppuration extending and spreading peri-vesically 

Symptoms and Diagnosis 

The symptoms of a generalized toxmemia such as fever, rapid pulse, anorexia, 
high white blood count, etc , are associated with local evidences of infection The 
latter include, (a) rigidity and tenderness of the suprapubic region and adjacent 
areas, (b) on rectal examination (in the more diffuse cases), induration and 
tenderness over the floor of the bladder If the infection tends toward the woody 
type, referred to above, one can feel a marked induration whose contour corre- 
sponds to that of the bladder With the cystoscope, one may see a bulging of the 
wall on the side of the infection The unne may be clear If it contains pus, the 
latter is not the result of the pericystitis, but due to some preexisting vesical 
condition In the less virulent cases, the board-like rigidity may gradually dis- 
appear In the cases of localized or diffuse suppuration, a fatal termination from 
generalized sepsis is not uncommon, unless the condition is recognized early and 
proper drainage instituted 

Treatment 

Drainage from a suprapubic incision alone, suffices if the infection is still 
confined to the prevesical space If, however, there is a more widespread suppura- 
tion extending back to the rectum, only dependent drainage suffices Legueu and 
Rochet^- and Chute^’’ were the first to emphasize the necessity of counter incisions 
in the perineum Chute’s technic is to make a small incision one-half inch from 
the midline of the perineum and one-half to three quarters of an inch below the 
pubic symphysis, through the skin and more superficial layers A long curved 
forceps IS introduced from above and at the level of the floor of the bladder, the 
forceps IS guided toward the small perineal incisions and a stiff rubber tube 
pulled through The tube is left in place until all of the discharge ceases 

BLADDER FISTULAE 

Fistulous communication of the bladder and adjacent structures may be 
the result of, (1) some pathological lesion ending in perforation and, (2) of 
injury during operations, parturition, etc The chief types are 

1 Enterovesical fistulae 

^ This includes cases of perforation of the bladder or urethra during the passage of instruments 
or dunng lithotrit> 

”” Jour d’Urol , 1923, 14, 1 
J Urol , 1924, 11 36S (Apnl) 
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2 Ve<iccHD\-arian tubal, uterine and \'aKinal fistulac (See Chapter 46 ) 

3 Urachm epical fi5tuhe The^ are taken up in Chapter 26 

I Enterovetlcal Flstulie ' 

Pascal * collected 195 ca^es of T\h{ch lU were to the rectum 42 to the colon 
26 to the Ileum 6 to the cecum alone 1 to the cecum and appendix and 6 to 
the appendix The traumatic \Tinet\ ma> orlRinate from a penetrating or non 
penetrating injurj or maN follow surgical proce<lures The nontraumatlc \'ariet) 
include inflammatory (ab«ccss dlwrllculltls calculus, stricture and ulcer), 
ordinary pyogenic infection tuberculous sxphllitic, actinomycotic lesions neo- 
plasms. 

The symiptoms are passage of gas with the unne (pneumaturia) passage 
of feces per urethram and of urine per rectum accompanied by frequency and 
other signs of chronic c^•stitl^ Pneumaturia may al*o occur as a result of dccom 
position of sugar in the unne in diabetes If the communication can be seen on 
cystoscopic examination further examination Is unneces<;ary One can al«o cm 
ploy the ordinary methods of gasiro-mtesiinal diagnosis (barium b\ mouth or 
enema) in order to obserse the site of communication CWognphy is also of 
great 'ervdee in the same manner Craig and Brown report (loc dt ) a case 
m which opaque ureteral catheters were introduced along the tract of the fistula 
ajid after injecting an opaque solution through (he catheter a roentgenogram 
was obtained of the lumen of the bowel 

Treatment This is surgical le separation of the two Msccra followed 
by closure of the sites of communication unless the condition is due to tuber 
culosis In malignant conditions obliteration of the fistula depends on (he ability 
to remove the primary growth 

" An ex«nmt nvityr of the fubject the report of « cue of thrmoldcrvetJoiTfirtab tn Crtlir 
nxl Lee Brosn (Sun C)tiec. «nd Ob<L. 10J7 44 7Si June) I f much Infrrrrt 
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DIVERTICULA 


Definitions, Forms and Size 

A diverticulum i s a protrusion or herni ation outwards, of a portion or of 

" rite entire wall of the bladder, thiTs forming 
a cavity which communic ates with the 
lumen of the bladde r The distinction can 
be^ made between celfules, or false, and 
larg^T^r true, d iverticula T he tormer^re 
simply shallow depressions ( Plate~~Vni) 
due to protrusi on outwards of the epithelial 
linmg alone, between h3q3ertropb ied muscle 
Eundle_s (Pig 307) These latter presenr^ 
the inner aspect of the bladder as eleva- 
uons (hig 307) which unite at every con- 
ceivable angle The cellules are found in 
much greater number than in the other o r 
true variety , are quite shallow, communi-' 
cate with the bladder lumen by a relatively 
wide opening (Fig 307) and are seldom 
larger than a pea They may, however, be 
deeper and the orifice be quite narrow, thus 
favoring retention of contents and peridi- 
verticulitis (see later) 

The true diverticula vary in size from , 
_that o f a hazel nut (Fig 308) to a capacity 
even Larger than tnat ot the bladder, Uavi^ 
^capa city of 2500 cc The constituents'^ 
the waU vary greatly In the majority, there 
is an epithelial lining which is continuous 
with that of the bladder and around this, 
fibrous tissue of varying thickness In nearl y, 
al l of these ‘Lrue” diverticula there~^e_ 
well developed muscle fibers Day and Mar- 
tin’^ have called attention to the fact that 
such a muscular layer is most commonly found in diverticula at the vertex and 



— Necropsy specimen from 
cgse_o i prostatic E^ertfUphy XNo te elonga- 
jlgn_ oi prost alic uretnra. prominent mirlHlp 
qDe^_tS L.cLU l H'li)n nod tn|-i p ation ot 
mles (s hallow diverticula) between the tra - 
becuiae i ^e white marks indicate location 
01 tbe two iT reteral orific es in relrnnrns- 

Note calculi which have formed 
■“ elluTes — ' 


in cell 


^ Jour Amer Med Assoc , 192S, 84, 268 (Jan 24) 
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vesical diverticula, 25 to 30 had been found in children below the age of ten 
years 

Those who support the view that all diverticula are of congenital origin 
use as an argument, the observation, that with the exception of those at the dome, 
which are undoubtedly due to persistence of the urachus (see Chaps 1 and 24) 
the most common location for “true” diverticula is close to the ureteral orifices 
(Fig 308) where, as English has shown, there is an absence of the longitudinal 
muscle fibers, so that herniation can readily occur at these points 

Ax guired Just as there are some, who contend that all diverticula are of 
congenital origin, so there are others who believe that they are all of acquired 
origin The middle gro und has the majority of supporters at the present time 
A ccording to this generally accep ted viewpoint, one m ust assume that there are 

weak point?~^nr-the---mnscular wall of 
the bladder of certain individuals, whic h 
permit herniation of the epithelial and 
other coats, when obst ruct ion at the 
vesical neck or in the urethra, occurs . 
Both of the two latter conditions give 
rise to increased intravesical pressure 
with its resultant effect on any weak 
point That obstruction usually plays an 
important part, is evident from the fact 
that diverticula are rarely found when 
such an obstruction is absent Even in 
young adults and children (see Chapter 
18) contracture of the vesical neck has 
been found by Beer and Hyman to occur 
far more often than formerly suspected 
Relation o£ Age and Sex There 
are many urologists who still believe that 
diverticula only occur after middle age 
and only in males This is incorrect 
Hyman and others, have shown that although not common in children and young 
adults, they must not be left out of consideration in the examination of a patient 
at this age, presenting symptoms of some bladder disturbance The majo rity of 
diverticula, imwe yer, are found above the age of fort y In 133 cases reported by 
Judd and Scholl, nearly 70 per cent occurred between the ages of 50 and 70 years 

In regard to sex, we have also changed our view th ough t he majority _q L 
diverticula are found in males, the y are not as infrequently femal gs (Fig 308) 
as formerly thought The ratio ^ their occurrence in fernalesas compared to 
males is a.bo ut one to ten 

LocaHon and I^umBer The most frequent (75-80 per cent) locations j ^e 
i n the retrotngonal area and posterolateral walls near the ureteral orifices (Fig 
^b^) less often subt namial-oB-thaJ atpral wf ^ lls or dome (vertex) The last named 
typ^ of dive rticula is usually due to persistence of the urac hus (see Chapter 1) 

■ It IS possible that even well-developed diverticula may remain symptomless until an obstruction 
results in increased intravesical pressure 



Fig 310 — Lateral view of cystogram 
showing large diverticulum on postenor wall 
of bladder The film was e'^posed wnth pa- 
tient lying at angle of 45 degrees to the 
table 
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Dl^■crticub occ 35 loi«lh umkrminc the IriKonc lo a con-^iil«al>lc cjtcnl 1ml 
if «« the oTKnmc Is iisuall> c1o<k? to t urctcml orifice 

From Tstudj of 222 cases Crenshau and Compton^ art of the opinion that 
the majoril> of ditertlcuUt arc located al the liavt and hlcnl trail' and onij 

fevT on the postenor wall and dome (\erlCT) i,t u i 

OnK further obsei^-alion will dclerminc whether this snew which differs 
grcallj from that of others will 1« found lo be the correct one rVs n rule true 



Fw, 311 — Cyito*riiD of ttrre liDffc blent dlvertlmlom. The npontre wt5 made whDe poiteot 
(* man f Jeventy five) m l>in< pirtly n hb aide Note Dfbtcr im *t baw of bladder due to 
enUr|*d proeUtt 


diverticula occur singly (Fig 311) If two are found they ore more or leas sym 
metrically located in relation to the ureteral orfGces TTiere are a number of cases 
reported however In which as high as a dozen or more relatively large diverticula 
were found either during life (Fig 312) or at autopsy (Fig 314) There may be 
R single (unilocular) (Fig 310) sac or the latter can be multHocular either one 
portion draining Into another or all of the compartments opening into the neck 
of the sac. One must always bear In mind that the size of the onfice is no cri 
terion of the size of the sac, nor does It vield any Information as to whether the 


Jour Urol IV27 S, 185 
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latter is uni- or multilocular Both of these can be determined with a fair degree 
of accuracy by other methods (see Diagnosis), 


Complications of Diverticula 


1 Infection CDiverticulitis and Peridiverticuli tis) Extension of infec- 
tion from the bladder, takes place very easily and its further development is 
favored by the anatomical conditions which a uni- or multiloculated diverticular 


sac, present They are usu all}'^ in- 
capable of em pt ying their content s 
because of the relatively few muscl e 
fibers in the wal l Added to this are 
the narrow orifices, in the majority, 


Fig 312 



Fig 313 



Fig 312 — Cystogram showing multiple large diverticula and bilateral reflux Exposure made 
in three quarter position i e parth turned on side (Courtesy of Dr F M Phifer ) 

Fig 313 — Two radiographs from case in which a calculus w'as diagnosed b's x-ra^ as bang 
in a diverticulum and diagnosis confirmed bv cj stogram A large calculus h mg free in the bladder 
failed to reveal a shadow' in the x-ray but could be seen cystoscopicalh 
A Shadow of calculus in diverticulum 

B C> stogram with multiple shallow diverticula Note shadow of calculus Ij ing in di\ erticulum 
at edge of cvstogram as indicated by arrow 


through which they communicate with the bladde r In many, the lumen of the 
pedicle or neck is very small and this in addition to the preceding two factors, 
favors retention of urine and subsequent infection, not only of their epithelial 
lining, which is soon desquamated, but of the entire wall, which becomes con- 
verted into thick fibrous tissue The infection does not remain limited to the 
di verticulum itse lf, but at a comparativelj'' early period, spreads to the adjacent 
s tructures, so thaT a more or les s extensive peridiverticulilis~devekip s~~ TEis: may 
only result m v^y firm ad hesions to the rectum, wall of pelvi s, ^c , j)ut j Lihe 
_contents of the diverticulum have beco me purule nt, tiie Infection may give ris e 
to a penvesical suppuration, either localized or more diffuse There may^_b&-^*^ 



in M)i)i K 




QgrforatiQn of the di\Trticulum but this is not nccc^^o because 
the infection can trav‘el at or near the dome of the bladder, o perforation ma> be 
follon- ed b\ a ccncraliied pgrng nilil. 

■ — VVThaec called attention in the chapter on Injuries of the bladder to the 
po* 4 lbiUlv of the perfomuon of a diverticular during unskillful passage of 
a «ound or c>sto<copc or manipulation of a Ulholrite and onl\ wish here to 
emphasize the necessitt of keeping this in mind, in Intravesical procedures, 
especlalli In elderly indi\ndual5 of cither sex 


2 Calculus Formation, 

WTien one recalls, as just outlined the ease with which infection can spread 
from the bladder to the di\‘crticubr sic and the anatomical conditions fnvonng 
retention of contents in this ca\it\ ft is not difficult to understand wh\ calculus 
formation is such a frequent compbailion Hager Magaih nnd others hate dem 
onstrated the relation between certain tvpcs of bactcnal infection and calculus 
formation In the bladder (see section on bladder calculi In this chapter) and 
the same holds true for a diN'ciiiculum which is simplj a protrusion outwards 
of a portion of the bladder Crenshaw and Crompton* found calculi In 12 J per 
cent of 222 cases of \*esical diN-crticula Judd found them in 20 of 135 cases 

On e encounters the following combinatio n* 

(a) Cnloilua fn the_dl\-erticulum alone (Fig 313) 

(b) Calculus in the dlNerticuium and also in the bladder (F ip 5 of Fig 318) 

(c) A dumbbell calculus, nart-nf gh irh m the blnHder nnd thf> remr^f ndpr 
in the dKerticulum (6 of Fig 118) 

tefj ^IcuTpnh the bladder alone Plate ATH 

(e) AtuUiple small caTculi m cellules (Fig 307) 


3 Keoplasp is. 

These ore rare complications of bladder div’erticuln C)nl> 40 reported 
were found byTeTomie'TJour Urol 1932 27 667) to which he added a per 
sonalJy observed case Since 1932 onl> four other cases have been reported 
Hnnaturfa was the outstanding symptom in 77 per cent of the coses The diqg 
tumor can be seen protruding or bloo<l n seen escaping from 
fhS oriheS" 6i the du-crticuiura or squamous celled carcinoma wal'm^t 

frequently found in the 41 cases i^rted byLe Comte Eidsmnls the best method 
of treatment ' — — 


4 Hemorrhage 

■Hm ma> be an ouutanding feature of the clinical picture ( 5 « symptoms 
and dugoosis below) Itmay,be .lbe result of the infectio n alone or the presence 
of a calculus or of a neoplasm in tne diverticulum 


5 C ^pbeatfon* Incident to ReUtion of Sac to Ureter 
, the upper urinary tract can occur as the result of the presence 

of true diverticuia, m olie bl the tolTowing wavs ^ 

^ ^ jSOBSS!E°nfice_i£ thrS;;S)0Ddljg side may He at the erlae nf 

locTST ^ ^ — — —■ — — 
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the dn erucular op ening or ■within th e s ac itself This favors ex tension of infectio n 
to the kidne\ along the l\Tnphatics of the ureteraT wall and its periureteral shea th 
tsee Chapter 40) or along the lumen of the ureter itself if the sacTs so jflcaled 
as to obstruct the nrete.r (Fig 614) The latter mav be directly coi^ressed b\ 
the dnerticulum or may be obliged to take an indirect course (Fig 314) around 
the wall of the sac before reaching the bladder It is not difficult to Ausualize how 
ffidroureter and hydronephrosis ^vlth subsequent infection can occur under am 
of the abo\ e conditions 



Fic 314 — \ le-n oi bladder iroin behind showmc two larce di\ertjcul3 in dose rdatioiL to the 
uiet e rs r auJ t jj * ■ da j c r fn ‘ -a — und ZudCerKandl ) 

(b) There may be a regurgitation or reflux (Fig 312) of the infected con- 
tents of the bladder as well as of the diverticulum into the ureter and renal 
pelvis The duerticulum is not the chief factor in the reflux but as a compli- 
cation of an obstruction at the bladder neck or in the urethra it adds another 
burden to the inabihty of the bladder musculature to e\acuate its contents 

6 Obstruction at the Vesical Outlet or in the Urethr a 

This IS found as an accompamment of the majority of cases of di\erticula 
of am size, after nuddle age At the \esical neck such an obstruction comprises 
all of the tipes referred to in Chapter IS especially contracture of the \esical 
onfice E\ en in children such a contracture of the bladder outlet is being demon- 
strated as a cause of back pressure fa^ oring the de\ elopment of di\ erticula in a 
constantly increasing number of cases In some of these children a Aahe forma- 
tion of congenital ongin has been found in the posterior urethra (see Chapter 45) 
It cannot be denied that di\ erticula have been found in both sexes especialb 
in early life without such a demonstrable obstruction These cases occur so 
seldom that the\ neither o5er a basis for considenng all dn erticula as of con- 



q^ntfty, 

2. The perBiitence oi infection, after reitjoval of urethral or vesical neck 
obstruction Attention has already been colled In Chapter 18 to this as suspicious 
of an overlooked diverticulum in much cases but Acre are many other cases 
of persistence of infection so that this finding Is also not pathognomonic. 
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demarcated edges and folds of the epithelial lining of the bladder, radiating from 
this opening, are quite typical findings (see Plate VIII) One can observe how 
the adjacent epithelial coat of the bladder makes a sharp turn at the orifice of the 
diverticulum, the opening itself appearing as a dark area At times, the orifice Chh 
be seen to change in size, becoming alternately wider and then narrower if there 
IS a sphincter like action of the muscular fibers surrounding the orifice A ureteral 
catheter can usually be readily introduced through the orifice, for a variable 
distance into the sac It is^f considerable-importance to note during a cvstoscon ic 
exammation, not only tlikM ocation and^Tumber of the diverticular orifices, h ut 
Iso their relation to those of the ureters The latter may be at the edge of the 



Fig 315 — A Anteroposterior view of cystogram with many false diverticula (cellules) in case 
of bladder neck obstruction 

B Lateral view of same cystogram Note one fairly large one on posterior wall 


diverticular orifice or within the sa^-self One should look during a cystoscopy ^ 
^uch cases, fol^esical calculi, for m^ype of bladder neck obstruction and als o 
/;;w)hether a calculus protrudes from the orifice of the diverticulum 


2 Plain Radiogr aphy 

Exposures should be made as explaine d in Chapter 7 in b oth horizontal and 
three^^arters (angle of 45 degrees to table) position s Un plain films, tne loca- 
tion of shadows of calculi lying in one or more diverticula can be seen (Fig 313) 
by their being more laterally located than in the case of shadows of vesical cal- 
culi The exceptions to this frequent finding are (a) calculi lying in a diverticulum 
on the posterior wall, or (b) in one located beneath the trigone The latter 
shadows he near the floor of the pelvis In a case reported by Damski (Jour 
d’Urol 1934, 37, 509) a large calculus lying m a subtrigonal diverticulum escaped 
observation during cystoscopy but was found during a suprapubic prostatectomy 

3 Pystography and Contrast Cystograph y (Fig 316) 

The technic of these two methods has been t aken up in Cha pter 7 
Plain and contrast cystography yields information as to 
3- The number, size and location of diverticul a (Figs 309, 310 and 311) 
b The presence or absp p«~p rpfluv into the ureter s (Fig 312) 
c The emptying time of a diverticulum, whether there is retention or not of 
^e opaque medium 

Excretory urography has been employed instead of filling the bladder and 
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diverticula tirough the urethra, but has no advantages over the latter, »cept fa 
patients fa whom one wishes to avoid use of the catheter BeerhajjESfimmandad 
the use of er cretorv urography In jjsi Bl l l lD e U l C aino , ™t residual unne m rases 
nt^tnirtinn. This can also be of value in determining the empty 
JjJ-JiSJTofMy diverticula 






Fio. 316 — Coetrut c>'itdsrtpby u uKd to dkcDOiis of direrticolum of tbe bUdder Tbe 
conimU m^au) lo the bfidcler bu b««n repl»cH Iw «lr K> that tlie dhTrUruiam rUnds oat 
per rmirwififl y Kfalnft tbc dvL b«ck|TCKUKl of UK oir flDrd bladdn 


4 PaMage of Opaque Ureteral Catheter 

This is 01 great Imporiflrict in cleiermlnliig the relations of the sac to the 
ureter (see Indications for operation below) 


The following questions present. In tbe mafontv of cases of vesical diverticula .^ 


1 I s there on accompanying infection of the bladder ? 

2 Does a urethral stricture or some form of vesical neck obstruction com 
pl icate the condition ? 

^ Docs thediverticulum fall to empty when the b ladder contents are 
e xpelled ? 

4 WTiat are the relations of the sac to the ureter and other Deri\’esical 

str ucture." espeoallv the rectum ? ^ 

5 How much has the upper urinary tract been Imoh-ed ? 

6 Is there a calculus in Uie bladder or in the dfvertic^um or in both ? 

^ Hasji papilloma or possibly a cardpoma de\~eloped wfthin the sac? 


Indtcatloni for Operatlon- 

The mere presence of qne_or more di\-erUcula is not an indication for opera 
tlo^ T herenre bowe%Tr,_cert4iii_ft^mtc~indicatI^s for ooeraflnn , such as ~ 
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1 Whe n an acquired urethral stricture has been dilated to its maximum 
caliber and pyuria persists as the result of one or more vesical diverticula Th e 
same IS true for urethral obstruction ot congenital origin, e g , valye s 
’ 2 Wheinhere Is an in dication at all ages, for remov al of_a vesical neck 

obstruct^ (see Chapter 18), one should always take into consideration the part 
which one or more retention (true) diverticula'' may play, in reinfecting the blad- 
der and upper urinary tract This is a frequent indication for diverticulectomy 
(see Chapter 52) especially if one can determine by cystoradioscopy, that there is 
retention in the diverticulum 

3 When there is atony (see Chapter 18) of the bladder, as the result of 
s enile changes in its wall, removal of the diverticula has but little to offer toward 
improving the vesical condition The same is true of atony of the bladder muscula- 
ture of cerebrospinal origin 

4 If calculi plus infection, are present in the bladder, whether or not there 
are calculi in the diverticulum, the latter should be removed This is especial ly 
an indication, if there is a dumbbell shaped or smaller calculus in the d iverticulum 

5 If there is evidence ( see diagnosis above) of the ureter being compress ed 
by the diverticulum or its vesical orifice is so located as to favor renal infection, 
diverticulectomy is also indicated If none of the above indications are present , 
i t IS advisable e ven after a complete diagnosis has been made , to refrain froi p 
operative procedure s it is possible to improve the cystitis and accompanying 
diverticulitis along the same lines as outlined in Chapter 25 The same is true of 
localized or more widespread pericystitis complicating a diverticulum The smaller 
shallow pouches termed cellules (see Plate VIII) which complicate bladder neck 
obstructions, senile atony or the so-called “cord” bladder (see Chapter 28), require 
no special treatment unless they are filled with calculi If this is the case as shown 
in Fig 315, the calculi can be best removed through a suprapubic cystostomy (see 
Chapter 52) and the cystostomy can be utilized later for the treatment of any 
obstruction at the vesical neck 

The technic and especially the possible complications of diverticulectomy are 
taken up in Chapter 52 in conjunction with the question of whether a two or 
three step operation should be performed in cases with accompanying vesical neck 
obstruction or calculi in the bladder 

HERNIA OF THE BLADDER 


Definition 

A protrusion outward through a hernial opening of a portion of the wall of 
the bladder 

Varieties 

(a) Paraperitoneal (A of Fig 317) This is the most common form 
Eggenberger® found it m 73 of 110 collected cases and Fmsterer’^ in 30 of 51 The 
extraperitoneal portion of the bladder is involved The hernial sac is usually larger 

^ Day and Martin give as indications for diverticulectomy (a) an hourglass bladder, i e , a 
diverticulum as large as the bladder itself, and (b) large single sacs, at or near the dome (vertex) 
on the lateral walls high up 

” Deutsche Zeitschrift fur Chirurgie, Vol 94 
Beitrage zur klinischen Chirurgie, Vol 81 
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tHnn the protruding portion of the bladder but the opposite rnay be true The 
bladder hemiaUon lies along the inner (mesial) aspect of the sac and may be 
hourglass in form or only a narrow divertlculuiii. 

(h) Extraperitoneal (B of Fig JIT) In this variety there fa an absence of 
a peritoneal evaginaUon or sac and the hernia is composed of the bladder pro- 
trusion alone, Fmsterer found 11 of his 51 collected cases to be of this variety 
(c) Intraperitoneal (C of Fig 317) These are very rare. Brunner up to 
1696 only found five and since that time only three have been added It involves 
the intraperitoneal portion of the bladder there being an absence of the usual 
bermal sac derived from the peritoneum 

Sea Ago and Hernial Ring involved 

The proportion of males to females is as 3 to 2 and the majonty are found 
beyond the fiftieth year The hernia was of the Indirect inguinal type in S3 per 
cent of the femoral m 27 per cent and direct ingidnal in 17 


Etiology 

SoTM authon are of the opinion t 
the rcsolt of traction upon the blad- 
der during isolation of the neck of 
the hernial sac. This will only explain 
s relatively small number of the 
cases The most plausible view is 
that beyond middle age both the 
abdominal and vesical wails become 
flaccid so that the bladder which 
Dorrnally reaches to the external ring 
when empt} or partly filled can 
easil) be drawn through a wide ring 
esprciaJIy if there has been more or 
neck obstruction 


many of the paraperitoneal vanety are 



Fro. 31? — Diapmo* of varteui of bhd- 
da bmiiie 

B BtuldeT proper 
D Hmilal protruiioD Of bliddcr 
H. Same of perflonrum. 

as pcricysUUs as the result of a bladder 


Symptoms and Diagnosis. 

The majority of bladder hemiae pursue a latent course and are acadenuJ 
findings dunng herniotomies The dysuria frequency and pain on urination *0 
often complained of are due to a concomitant bladder condition In some cases 
however one should think of a bladder hernia H there is a history of (a) variaUon 
In ^ire of the hernial protrusion when the bladder is empty or full and (b) if the 
patient can onlj urinate m the erect position and then only after pressure over 
the hernial protrusion The suspiaon of a bladder hemia can be confirmed by 
cj-stograpbj which will reveal a diverticulum of the bladder passing through one 
of the usual hemlal openings. 


Treatment. 

OperatUt mrasurM are Indicated if the hemfa fa frredudble or aj occasfonalli 
happens if incarceralion occurs If a hermat wc lies parallel to the bladder evam 
nation (be laltw can be recognized either bj the presence of a subserous bpoma 
along the mesial luspect of the sac or bj the interlaang mu,«cle fibers of the bladder 
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wall If possible, the bladder protrusion should be separated very carefully and 
pushed inward before the remainder of the sac is mobilized and ligated high up 
Injury of the bladder during herniotomy is a far less common occurrence than 
formerly If it is impossible to separate the bladder from the hernial sac in the 
paraperitoneal, i e , in the most frequent variety of bladder hernia, one must be 
content with a low ligation of the sac and a replacement both of the sac and 
bladder evagination The problem of reduction is a far more simple one, in the 
other two varieties of bladder hernia, viz , in the extra and in the mtra-peritoneal 
varieties 


VESICAL CALCULI 
Primary and Secondary Calculi 

The term primarj'’ is applied to a calculus which has been formed in that 
portion of the urinarj'^ tract in which it is found All renal and the majority (606 
out of 621 according to Crenshaw and Compton) of vesical calculi are primary' 
A small percentage of calculi found in the bladder have, as a nucleus, a small 
ureteral or renal calculus, around which a so-termed secondary calculus is formed 
by deposition of layers of crystalline material 

Although Hunner maintains that nearlj’^ all ureteral calculi are formed, i e 
are primary, in the ureter, above a stricture area, this opinion has not been as yet 
adopted Calculi can form primarily in the prostate (Fig 236) or in the urethra 
(Fig 230), although many of the latter probably represent calculi which have 
entered the urethra from the kidney or bladder 

The pathologic changes, clinical pictures and treatment of calculi in the upper 
urinary tract differ from those due to calculi in the lower tract They resemble 
each other, however, as to the theories of their formation and in their physical 
characteristics, so that we will consider these together, instead of separately under 
Renal and Ureteral and again under Vesical Calculi 

Theories of Formation 

The problem of how and why calculi form in the urinary tract is graduallv 
approaching solution Investigations by biochemists and clinicians during the past 
twenty years have shown the importance of certain theories of formation of 
urinary calculi and the necessity of discarding others handed down to us almost 
from antiquity We are still far from having solved the entire problem, but 
certain theories can at least sen^e as a working basis until they are disproven by 
future investigations 

The folloiving theories are worthy of serious consideration 

1 Biochemical changes of colloid-crystalloid imbalance 

2 The role of bacteria and stasis 

3 Influence of diet and disturbances of metabolism 

4 Randall’s research on initial lesions 

5 Less important factors 

Of lesser importance are 

6 Geographical and climatic influence 

7 Relation of age, sex, race and diathesis 
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\\r will Ihfv llirfirlrs uf fornmlloii «/ urlnnr> mlculii^ In Ilir un\cr 

fwimefl nlKrtf 

1 niochtfnlcal fflciori 1 r , collol(l-rr>^lnIlolrl IniKiIntKc 
Sclmrlc In 102^ (I)lr ( himli’ l> ^Iwvwrd tlmt ihr urlnr 1^ a 

^uprrviliinlrfl wiliitlon with cnlciihu-romilnK vill^ (uric nrld 

fixilalt^ plio^pluilr^) rhrv* nrr Irpf In Miliillon llirniii*h llir nclltai of cotlolils 
which be frrmr<l prolrcllvc ^\h>, iimirr crrlnln fnn<lltlon< there li a dUliirljincr 
or Imlmlanrc of ihU rollnld fr>Onllol(l inlnnrr or r(|!iillhrlum lint flocruln 
lion of collohh nnd prrclpllntlon of rr>^l'illoIfU I il rs plirr N Mill tlir subject of 
invf'll^'illons 

Snnpi>rr (Ilrll Jour llr<il 1016 S 117) mnlnt/iln^ ihil tlte prlmar> factor at 
InM In renal calculi 1^ the formation of a noclru* h> (ollohS In the form of 
minute mucin or fihrlrKrt'en fnrtlcle^ or a forrlRn Unly flr«s common) TIiI^ 
organic nucle(J^ i' then IneruMerl l») one of ihr )e« ydiihle urine romi)Oiind< 
Mfernafc concentric def^df^ of colloid and cryMallold non talc place until the 
calculus 1^ frrmed Tlie prei-entlon of calculus formation nrtorfllni; to SmpjKT 
lle^ In the direction of Incrridni' the Mnhillly of the colloids 

To J^um trj» fl^KruIith n of (ollooN the primary pffKrM and tlil** i^ followed 
ly their efcndary lf>cr)H(atlon with mIi< 

2 The Hole of fitcterla and Sta^U Hk* Innuenrr of Ineterla on the 
formation of calculi^ I< definitely undefMmxl Hial a clnv relationship exists 
jjetween certain ty^x^ of Iwicierla and calculus formation Is shown \>y numerous 
recent studies of the /jiiestlon on (a) the role of urea plItllnR nml (h) that of 
non-urea-sphltln^ orirmisms 

The former pfinclpally Ijacterla rf Ihr salmonella anil prolcus proiifH, nlha 
llnixe (he urine fjy spiotini' urea thus favorfni; precipitation of the Insoluhlr 
rarthy phenphatrs Afany staphyloccjccl and 40 i*er cent of the jilralns of 'ylaf’/i 
yWorrut athnf aecrrdin^. to Itrown and l^anpham, also (he al)IIlty to 

flit urea 

The part pliyerl liy nr n urea spllttlnic orjnnlsms such ns the streptococci and 
ivm urea-spllitln/ s|aphyh)cc>ccl Is of erjual Impr^rtancr to that of the urea 
splitting iMSCfcrla 

The work of Ifcllstfoem ( rossman F|scn«lncdt, Ilrynlschak and others has 
^Wnonsfrafer] the presence of nrn-uren splitting Ixicterla In the nucleus of urinary 
calculi 

The Influence of stasis whether due to n mechanical olrttructlon or neiiro 
genic dysfnncthn In (he formation of cafciiluv If Infection l»e present Is n very 
imfxirtant rne A nrrmal urinary tract will eliminate Infection rapidly hut (lx- 
moment s( tsis occurs iMCferIn enter either Ij> the hcm^ilogenous or ascendh 
rrutes (see Chapter 39) the slowing up of (he urinary current aids the yrr //th 
of liacteria and frrmatlon of calcuh Wither (he latter process fakes place a (1 
result of the disturbance of (he collold-crystnllold eriulHI.num by Iwctcrla 1 
yet proven 

A clinical ol/servatlon of vatic lmportAr>ce In (be etiology of urlruiry /ab ulu 

IS the influence of disease and Injury unconnecterl with the urinary tract / numJ 

of cases of calculus formation were reported during the war followln/ yun I 
fractures r { the femur f Joly) as well as after long fmmohlllintlon for t‘d> rf u! 
of the hip spine etc fractures of the lower extre nt 
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Abeshouse (Arch Surg, 1935, 31, 943) report 14 cases of urinary calculus forma 
tion in cases of chronic bone diseases and believe that metastatic infection of the 
urinary tract is responsible in the formation of calculi m such cases 

3 Relation of Diet and Metabolism Disturbances 

(a) Role of Vitamin-A Deficiency The question of how important a role, 
lack of Vitamin A in the diet, plays in the etiology of urinary calculus, is still 
under investigation Osborne and Mendel were the first to call attention to the 
frequent occurrence of urinary calculi in rats, fed upon food deficient in Vita- 
nun A These observations were confirmed by a number of other laboratory 
workers and clinicians From the standpoint of the former, the experiments of 
Grossman (Zeit Urol Chir 1933, 38, 264) and of Higgins (Jour Urol 1933, 
29, 157) are especially interesting The chief effect of avitaminosis in rats is, 
according to Grossman, desquamation of the epithelial lining of the urinary tract 
which lies as a cormfied detritus and is sometimes encrusted with lime salts In 
addition, all stages of inflammation from a slight hyperemia to extensive necrosis 
were found as well as calcareous deposits on the mucous membranes or lying free 
as calculi The majority of the latter were composed of calcium phosphate, never 
of uric acid, the nuclei being formed by desquamated and cormfied epithelial cells 

Higgins fed albino rats a diet deficient in Vitamin A for a period of 250 days 
Eighty-five per cent developed vesical and 42 per cent renal calculi, composed 
chiefly of calcium phosphate Uric acid and oxalate calculi were never found 

The contributions of McCarnson to the clinical side of the question have 
been the most important He found that calculosis is most common in hot desert 
plains where little vegetation is found and gradually declines m incidence from 
wheat to rice-eating countries Avitaminosis results in desquamation of keratinized 
epithelium which forms a nucleus for uric acid and urate calculi, the most fre- 
quently found varieties Infection is favored by Vitamin A deficiency 

In spite of much experimental and clinical evidence that a Vitamin A 
deficiency may be a factor in the formation of calculus, this has not been definitely 
proved According to a report of the Council on Pharmacy and Chemistry of the 
American Medical Association (see Jour A M A, 1935, 105, 1983) avitamino- 
sis does not appear to play a significant part clinically in urinary lithiasis 

(b) Disturbances of metabolism In normal individuals, as stated pre- 
viously, the urine is a super-saturated solution with respect to the calculus- 
fornung salts such as uric acid, oxalates and phosphates i Tn distur banees of 
metabolism these salts appear in the urine in such large quantities as to be easily 
found by chemical and microscopic examination Why such an oxaluriai_Pll2-^' 
phaturia_and uratuna_^should occur is not quite clear Vfliether the protective 
colloids which normally keep these salts in solution have los t their solven t power, 
or whether as it would seem probable, an abnormally lo,^_tlHieshold_jm_£eU^^ 
individuals favors precipitation of these salts, is not quite clear The part played — 
by Qxaluria, phqsphaturia and uratu ria in the etiology-oL-unnary calculi has 
never been demonstrated There is, however, much climcal evidence to suggest 
that recurrent lithiasis bears a direct relation to metabolic disturbance which 
can be corrected by diet (see Chap 42) 

The relation of cystinuria to the formation of cystm calculi is clinically 
demonstrable Normally, cystine, an ammo-acid containing sulphur, is broken 
down into simpler compounds but in cystmuna it is excreted directly Cystm 
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calcuU ore formed by tie aggluUnation of o-sUn oystafs but cystinuna as 
Sullivan, also Brand and his co-workera have shown may exist where crystals do 
not appear In the urine The influence of heredity is a well established fact in 
cystinuna and will be referred to again later Looney, Berglund and Graves state 
that there is no satisfactory explanation ns to why one cy'stinunc devrelops calculi 
and another does noL 

(c) H\TEBi‘AaATH\'«0IDI81I W 1TB RELATION TO URINARY CALCULUS FORUATION 

The work of AIbnght, Aub Bauer, Bloomberg Baird, Colby Barney and AlinU 
has shovTi that In h>T>erparatbyroidi3m due to adenoma of the parathyroids, an 
increase m the serum calaum and a decrease m the serum phosphorus results from 
a disturbance m the calcium and phosphorus metabohsra The urine of such 
patients shows an excess of both calcium and phosphorus crystals and as a result 
there fa a tendency to form calcium phosphate calculi and caldum deposits in the 
Udne>'3 This question is discussed again m Chapter 42 on Renal Calculi 

4 Randall i Research on Initial Renal LeBion* In an attempt to clear 
up the question of the ongin and growth of renal calculi Alexander Randall 
(Surg Gyn. and Obst 1937 64 201 and Ann Surg 1937, lOS 1009) has forniu 
latcd the hypothesis that renal calculus forroation fa dependent upon a preexisting 
renal lesion- Microscopic studies have shown in 17 per cent of 429 pairs of kid 
neys, secured at necropsy a deposition of caldom In the walls and intertubular 
spaces of the renal papilla In 7 of 28 spedmens of renal calculus formation the 
calculus was intimately attached to this caldam deposit 

Randall believes that the etiology of renal calculus is to be sought in further 
studies of the physiology and pathologj of the renal papilla. 

5 Other Le»i Important Factor*. That heredity plays an important part 
In the formation of cj-stin calculi In certain cases of cystinuna baa been well 
demonstrated by Kretschmer (Jour Urol 1933 30 403) and others Aside from 
this type of disturbance of metabolism heredity can be considered as a negligible 
factor in the etiology of urinary calculi 

Cilculous diathesis fa a relic of the past according to Joly (Jour Urol 1934 
32 563) xmleas by diathesis fa understood the tendency for certain individuals to 
suffer from a defect of intermediate metabolism 

There fa very little evidence to show that hard water i.e containing an 
excess of calaum salts has any appredable effect on calculus fonnatJon 

The theory that calculus formaUon may be Influenced by climatic condi 
lions 18 also unpro\-en. The same is true of race As to age vesical calculi were 
formeriy mote frequent in ciuldrea but the incidence has greatly decreased as the 
result of a more liberal diet 


Incidence, Size and Location 

ReUtion of Sex and Age In 621 cases there were only 31 females le 
about 20 to 1 female The everage age wax SS 5 jears only four being 

found in ^Idren under 10 yean. Prelndlsberger found that in Southeastern 
Europe where the calculi are endemic, 429 of 587 cases were under 20 years 
In Sm>TT>a over 80 per cent were below that age 

Number siie and Weight. In Crenshaws senes there was only one 
genius In two-thirds of the case* and mulOple calculi in the remalnlnc third 
The number ma> reach os high as several hundred each the size of a grain of 
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sand The larger ones are often faceted Vesical calculi vary in size from that of a 
pinhead to that of a child’s head In weight, they may attain 2,800 grams, the 
average being 20 to 50 grams 

Location They may be free and move about easily if small The larger 
ones fill the bladder lumen completely Some are found in the retrotngonal pouch 
(2 of Fig 318) some in cellules (Fig 318), and others in diverticula (5 and 6 of 


Fig 318) In a few instances, the calculus 
may be vesicourethral, in others they 
extend from the ureter into the bladder 
(3 of Fig 318) One must always bear in 

Fig 31S 





Fig 319 



Fig 318 — Diagrams of some locations of bladder calculi 

1 Behind enlarged prostate (retroprostatic pouch) 

2 Behind hA*pertrophied tngone (retrotngonal pouch) 

3 Uretero\ esical calculus 

4 Calculus impacted at vesical onfice 

Calcu lus in bladder and also one in diverticulum 

‘^ Dumbbell" calculus in diVettigllltim and nmiectinp into bladder , 

Fig^SIQ — T he upper illustration ' is 3. plUln radiogTaph Of a lirge "vesical calculus in an adult 
The loner one is a plam film exposure of a calculus in a box of ten vears 


mind that calculi in other parts of the urinary tract may complicate vesical calculi 
Crenshaw found renal or ureteral calculi in 20 of 621 cases This emphasizes the 
necessity of radiograph}'^ of the entire urinary tract, as a routine procedure 


V ARIETIES 

Vesical calculi are grouped according to their chemical composition There 
are few which are pure, i e , belong in one group The majority show chemically, 
a mixture of all of the various commoner cr 3 rstalline components 

1 Urate Group These include the pure uric acid and sodium urate calculi 
The}'- are found as flattened ovoids, are yellow to dark red in color, with smooth, 
finel} granular or even rough surface 
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2 Phosphate (Calcium, Magnesium and Ammonium) Group Tb«ewe 
white to greyish in color, with a rough surface Their form varies greatly They 
are very friable and give the deepest radiographic shadow 

3 Oxalate (Calcium) Group These art spheroidal seldom beyond a 
pigeon s egg in slie are brownish red to dark brown with a very rough mulberry 
like surface and are the hardest of all vesical calculi 

4 Cyttln Group These are yellovnsh brown granular and are often 

translucent , _ 

5 Calcium Carbonate, Xanthln, Choleatenn, Indigo Fibrin etc„ Group 

These are very rare. 

Complications 

The following potential corapUcatlons or concomitant conditions must be 
thought of in every case of bladder calculus 

(a) Impaction in the vesical onhce (4 of Fig 318) 

(b) A uni or bilateral pyelonephritis (see Chapter 39) 

(c) Pencystitis 

(d) Vanous degrees of cystitis up to gangrene (see Chapter 25) 

(c) Bladder neck obstrucUon of various types Crenshaw (loc at) found 
that such an obstruction was due to prostaUc adenoma in 277 of 621 cas e s of 
bladder calculus 

(f) Urethral stricture (45 in 621 of the Mayo clinic cases) 

(g) Diverucula (33 in 621 Mayo clmlc cases) 

(h) Neoplasm (15 in 621 cases) 

These all emphasize the necessity of not limlUDg our diagnosis (see below) 
to the presence of a calculus in the lumen of the bladder or in a diverticulum 

Symptoms 

Chnicallj one finds three groups of cases 

1 Those which are latent or symptomlesB and the calculus is found 
during examinations for other lesions of the gcnito-unnary tract Such cases are 
comparatlvelj rare 

2- Masked- Those m which the ^mptoms of the calculus are masked by 
the clinical picture of a cystitis or bladder neck obstruction One must bear such 
a possibility in mind In the examination of a case of persistent cystitis etc 
espedall) in younger indivdduals- 

3 Pathognomic Those which are more or less pathognomonic for the 
presence of a vesical calculus. The ^miptoms In this more common group In the 
order of their diagnostic value are 

(a) Pain. This is worse during exertion hence but little felt on lying down 
It is of a sharp cutting character referred to the gians penis penile urethra and 
perlneuDL In addition to being more marked on exenlon It is especially complained 
of b> the patient as being painful during and after the act of urination Pain is a 
less outstanding feature of cases where the calculus is enej-sted In a pouch behind 
an enlarged prostate or hvpertrophied tngone (2 of Fig 318) or lying m cellules 

(b) Diiturbance* In the Act of Urination. These varj from increased 
frequenc> (most marked during exertion with but little on lying down or rest 



498 


BLADDER 


mg), to urgency and even tenesmus (see Chapter 10) At times there is dysuria, 
1 e , difficulty m starting the stream Some writers speak of interruption of the 
stream as being typical for vesical calculus, but this is so inconstant and can be 
due to so many other conditions, that one can place but little reliance upon it 
In children, incontinence is at times the first symptom to direct attention to the 
urinary tract 

(c) Hematuria of either microscopic or macroscopic degree, should at least 
lead to a thorough examination of the gemto-urmary tract in the male and the 
urinary tract m the female, as shown m Chapter 48 The hematuria which occurs 
m some of the cases of vesical calculus, has no pathognomonic features and 
may be equally as well due to vesical neoplasm, enlarged prostate or some renal 
or ureteral lesion 

(d) Prolapse of the rectum, herniae, preputial irritation, etc , are not 
rare occurrences m children , hence one should always at least examine the unne 
and think of a possible vesical calculus as the cause of straining at stool or during 
urination, at this age 

If one looks back at the above list of symptoms, it is evident that any or all 
of them can be equally due to a number of other lesions m the gemto-urmary 
tract, hence it is advisable to combine a well taken clinical history (see Chapter 
10) with the purely objective examination which we will now take up, before 
making a diagnosis of vesical calculus 

Diagnosis 

Methods of Examination, etc 1 The Urine The degree of pyuria or 
hematuria varies greatly and presents no characteristic features The same is true 
of finding crystalline deposits m the specimen of urine 

2 Cystoscopy If the clinical history emphasizes pain on urination as a 
symptom, a much more complete cystoscopic examination can be made under 
caudal anesthesia (see Chapter 9) in adults and general anesthesia m children 
In the latter, radiography should always precede and may take the place of 
cystoscopy 

If the urine is very turbid or bloody, cystoscopy under more or less continuous 
irrigation is indispensable In the majority of cases a vesical calculus can be readily 
recognized m a clear field (see Plate VIII) One can secure not only accurate 
information as to the size, number, location and composition of the calculus, but 
also as to the degree of accompanying cystitis, vesical neck obstruction, or hjqier- 
trophied trigone, openings of diverticula, and last but not least, of a possible 
complication m the shape of a vesical neoplasm A thorough cystoscopic examina- 
tion should always include a routine search for all of the above complications 
A glance at the ureteral orifices (Plates III and XII) will convey to the eye of the 
experienced cystoscopist a fair notion of whether a possible reflux complicates 
(see Chapter 39) the vesical calculus 

One must bear in mind the following 

a A calculus which is encysted, lying behind an enlarged prostate or in a 
deep retrotrigonal pouch or in a subtngonal diverticulum can be easily over- 
looked Very few calculi located in diverticula can be seen on cystoscopic examina- 
tion, unless the orifice is wide 

b One must bear in mind that an area of incrusted cystitis or incrustations 
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on the surface of a neoplasm espedallj the latter condition, may simulate a 


\’eaical calculus In appearance. 

3 Radioerapby As a rule especially in children (Fig 319) and j-oung 
adults, a plain radlographj (<ec Chapter 7) should precede a cystoscop> One 
can hoTvevcT not p\acc too much reUance on this method of examination As in 
the case of ureteral and renal calculi (sec C3iaptcrs 31 and 42) some forms of 
calculi gh'e a much fainter shadow than others and occaslonallv u will happen 
that as in the case shown In Fig 527 one can demonstrate a fairly large calculus 
cj-stoscopicalb and >et fail to see a shadow roentgcnologicall) Urates unc odd 
and cj'stin calculi gn^e the faintest while 

oxalates and phosphates the most mtcnvi ™|1— T 1 

shadows <» C J 

Plain radiographj should be followed 

b> ordinary cjstographj or pneumocys- 1 I 

tography (Chap 7) These j-ield informa I | 

tion as to the presence of bladder neck j 
obstruction and irregularities in outline 1 
due to accompanying neoplasms or to | 

div-erticula (Fig 316) At times a shadow 

seen in the plain film is so far awaj from j ^ 

that of the usuallocatlon of vesical calculi i 

that cystography will help to Identify the 

shadow as corresponding to a calculus j Jm 

lying In a dl'.'erticulum (Fig 313) One 

must always bear in mind that a shadow j 

over or close to the bladder area may be s *' | 

that of a calculus In a congenitally ectopic I J 

(pelvic) kidney or In the ureter of an 
eclopically ending ureter as was found in 

a case of R V Day or finally a calculus fio jw— P hin film ihowlni^ lUdow of two 
In the juxtaveaical portion of the normallj mpfrlmpowd nkrtill 

ending ureter The differential dlagnosb 


IOpfTltOpO*«l Clldll 


In these three last named cases can only be made with the aid of excretory 
retrograde urography 


We have fouud ordluary cystography of value in determining the omount 
of tMfdual m veslcsd neck obstruction or neurogenic vesical dysfuncUon by 
mating an eiposure liter the patient has voided the contrast medium This 
method, as mentioned previously Is Invaluable In determining the site location 
and emptying time of diverticula accompanying vesical calculi 

4 The Use of the Stone Searcher During the early period of develop, 
meat ol the held now termed Urology the use of n sound with a special tip was 
the method ol choice in the detecUon of vesical calculi II the calculus was ol fair 
ste and freely movable one could detect its presence by the peculiar click 
^dted Wien It came In contact with the stone If however the latter was covered 
with mucus, or was located in a pocket behind the enlarged prostate or m the 
retrotngomd pouch detecUon was not only difficult but often impossible With 
the rapidly increasing UK of the cystoscope combined with radiography and 
cystoscopy the stone searcher has been disoirded 
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Treatment 

Removal of vesical calculi is accomplished in one or two ways 

1 By litholapaxy (also termed lithotrity) 

2 By removal through the suprapubic route 

3 Through a perineal incision as a part of a prostatectomy by this route 
of approach 



Fio 321 — Ravich lithotnptoscope 


1 Litholapaxy 

This means the transurethral crushing of a vesical calculus by an instru- 
ment, termed a lithotrite The latter may be of the so-called “blind” type first 
perfected by Bigelow or of the more recently employed cystoscopic 15^)6 of 
lithotrite (Fig 321) In the Bigelow type, the calculus is engaged in the jaws of 

the instrument and as soon as crushed, 
the fragments are evacuated with the 
aid of a special suction apparatus (Fig 
322) In the cystoscopic lithotrite, the 
entire operation can be performed under 
the visual control of the operator IVhich 
of these two methods is to be chosen de- 
pends upon individual experience That 
accidents can happen with the older 
“blind” method has been known for a 
long time Such accidents include injury, 
even perforation, of the bladder wall by 
its inclusion within the jaws of the litho- 
trite That accidents can also occur dur- 
Fir 322— El^^evacuator for use m / mg cystoscopic lithotrity IS evident in a 

^ report by Pulido and de Pena (Jour 

Urol 1936, 36, 443) of the breaking of a blade during the crushing of a hard 
calculus 

Litholapaxy should never be performed by anyone not thoroughly familiar 
with the use of urethral instruments Although it is the method of choice of a 
number of urologists, its adoption by others has been very slow 
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AtcotUicg to Crtnshaw (loc, at.) the mortality foUowing litholapajy was 
only IJ per cent m 548 cases. In order to be able to perform the operation the 
caliber of the urethra must be auSaenl to permit the passage of a 24 F instni 
ment, the calculus must be relatively small (not over 5 cm in diameter) and the 
presence of an acute cystitis must be excluded 

The contraindlcationi to litholapaxy according to Crenshaw ate 
a. A calculus too large to be grasped by the Ilthotrite 

b A lack of space between the bladder wall and Instrument preventing 
proper manipulation of the btbotrite 

c Absence of enlargement of the prostate bladder tumor or of a diverticulum 
(Gershom) Thompson has recently advocated Iitholapax> following transurethrtil 
prostaUc resection ) 

d In cases of dumbbell calculi (6 of Fig 318) or those with a foreign bod> 
as a nucleus or when a calculus adheres to the bladder wall, so that injury of the 
latter is likely to occur 

Technic of Litholapaxy Caudal anesthesia usually suffices but some 
urologists prefer spinal anesthesia In cases with much infection It Is advisable 
to prepare the bladder by the use of the inlying urethral (Fig 101) catheter for 
some weeks 

The pataent should be placed m practically the same position as for an 
ordinary cystoscopy The calculus Is gra^^ed between the jaws of the instrument 
which are closed against the calculus by a screw attachment The calculus and all 
of fta component fragments are now crushed The aspu^tor is then attached and 
the conterits of the bladder plus fragments of the calculus evacuated by alternately 
filbng and aspirating Calculi lying behind an enlarged prostate or m the retro- 
ingonal pouch can be most easily removed by placing the paUent In the Trendelen 
burg position lA raising the lower end of the cystoscopic table Zuckerkandl 
was of the opinion that at times even phosphatic and urate calcub especially 
those the size of a walnut resisted all efforts to crush them In other words It was 
not the variety of calculus as much as its formation which deaded whether it 
could be crushed or not. One continues to crush the calculus as long as any 
fragments are visible through the observation lens of the newer cystoscopic 
Ilthotrite (Fig 321) The telescope is now remowd and the particles aspirated 
into the evacuator where they drop into a speaal receptacle. One continues the 
process of alternately filling the bladder and aspirating the contents untD all 
fragmenu are seen to have been removed In most cases It is best to insert an 
Inlydng urethral catheter for 24 to 48 hours Senous damage to the epithelial 
lining and c%Tn perforaUon of the bladder wall are exceedingly infrequent at 
the present time when every step of the procedure can be controlled \'isually 
In about dOO btholapxries, Zuckerkandl only experienced mishaps in 4 and 
these were not due to the jaws of the instrument but occurred at the bottom of a 
dUerlicular sac, an accident which could scarcely occur today 

2 Suprapubic or perineal cjr»to»tomy 

The technic of these operations wfll be ouUined m Chapter 52 The supra 
pubic method is far safer for the reino%-aI of bbdder calculi for those who are 
not accustomed to use a Ilthotrite Ix., to do a litholapaxy 

Recurrence*. One should never attempt to ^emo^ e a bladder calculus with- 
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out having made a preliminary study as to whether an obstruction exists, which 
will favor reformation This is also true of an infection of the bladder or upper 
urinary tract, and of central nerve lesions Crenshaw (loc cit ) reports 12 recur- 
rences (7 84 per cent) after litholapaxy and 18 (4 SS per cent), followed supra- 
pubic cystostomy in 153 cases Zuckerkandl had 12 per cent recurrences after 
litholapaxy, chiefly when an enlarged prostate had been overlooked or not oper- 
ated even though recognized His recurrences after suprapubic cystostomy were 
also about 12 per cent 



Fig 323 — Plain film showing foreign body (hairpin) in bladder 

FOREIGN BODIES IN THE BLADDER 


Modes of entrance 

1 Through the urethra (both in the male and female) 2 Through a wound, 
from all directions 3 Through the wall (from the peritoneum, perivesical space, 
pelvic bones, etc ) 

1 Those entering by way of the urethra These may be divided into 
two groups (a) Intentional introduction during masturbation, or by insane 
persons Many foreign bodies have been found in the bladder which have been 
introduced for erotic purposes, e g , pins of all varieties (Fig 323), thermometers, 
etc In a recent case, we found as the nucleus of a calculus, some rubber tissue 
which had been inserted a number of years before (b) Those accidentally intro- 
duced One encounters, not infrequently, cases in which a portion of an ordinary 
or Pezzar catheter has become detached or a glass catheter has been broken off 
or a filiform guide attached to a follow-up (Le Fort) sound or catheter, becomes 
detached and remains in the bladder 

2 Through wounds A number of cases were reported during the recent 

World War in which shell fragments were found in the bladder Other foreign 
bodies belonging in this group are fragments of clothing, splinters of bone from a 
fractured pelvis, sphnf ' ^ 
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3 Tlirough the walL Aii> foreign body in the perivesical space may 
ulcerate into the bladder Sponges overlooked at operation sequestra following an 
osteomyelitis of one of the pelvic bones, shell fragments or similar missiles lodged 
around the bladder all belong m this group 

Incrustation of foreign bodies. 

The majonty become incrusted with a deposit of phosphatic matenal so 
that a calculus is formed which cannot be distinguished from those not so const! 
tuted unless a portion of the foreign body protrudes or the history leads one to 
suspect such a nucleus Glass and paraffin do not become incrusted Projectiles 
such as machine gun or nfle bullets being quite smooth are covered very slowly 
but any foreign lx>dj having a rough or irregular surface such as hairpins sbeU 
fragments, rubber tissue etc., become mcnisted very early 

Symptoms and Diagnoila of foreign bodies, 

Qinically one encounters two vanetJes of esses, (a) Those which are syrap- 
lomless Le., latent cases, (b) Those which present the symptoms just described 
as more or less typical of the presence of an ordinary vesical calculus These are 
frequency up to the point of urgency and tenesmus (see Chapter 10) hematuria 
pyuna pain (referred to end of perns) on movement and during unnation 

The diagnosis depends upon the history the above symptoms of vesical 
calculus combined with radiography and cystoscopy Of these the last mentioned 
IS the most valuable and one can often see the nature of the foreign body unless 
it has become completely incrusted. 

Treatment 

This includes the followtng methods I Nonsurglcal removal (a) Through 
the operating cystoscopc (b) Gasobne for paraffin and 2 Operative removal by 
suprapubic route 
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PREDISPOSING FACTORS 


Observations over a period of many years by a number of urologists and 
pathologists have shown that certain conditions, some general, but chiefly local, 


favor the development of tumors of 
the bladder This is especially true 
of those of the epithelial type (Fig 
324) which constitute about 95 per 
cent of all of the tumors of the bladder 
These factors are 


Fig 325 



C 


1 Long-Continued Irritation, 
in the Form of Infection The epi- 
thelial lining of the bladder is made 


Fig 324 




-Kw Diagram to illustrate the relative frequenc>' of the various tvpes of tumors of the 
bladder Note predominance (95 per cent) of those of the epithelial type 

, ^ Diagrammatic representation of mode of ^origin of various types of bladder cancer 

A Normal bladder wall Epithelial layer shown as solid black hne " 

evation of epithelial layer (mucosa) with its underlying submucous layer and blood vessel 
n A/T°'u (benign) papilloma with long narrow pedicle evolves from B 

F A ^ SMsile (benign) papillomata arising in similar manner 

pedunculated or sessile benign papilloma has undergone malignant changes and invaded 
pedicle ^ well as submucous and muscular coats of bladder wall 

How an infiltrating (non-papillomatous) cancer invades all of the coats with but little 
protrusion of tumor into the bladder lumen 


up of layers of cells which represent all stages of transition from the more cyhn- 
dric form in the lowermost layers, to a more squamous form at the surface This 
combination of cells is extremely sensitive and proliferates easily when there is 
the slightest irritation It is possible that the clearing up of some bladder infec- 
tions by the newer urinary antiseptics, hlandelic Acid and Sulphanilamide, may 
be indirectly a factor in the reduction of the incidence of bladder tumor Papillary 

We are mdebted to Dr Joseph S Eisenstaedt for suggestions in the revision of this chapter 
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tumors of the bladder 

lonnation (Fig 325) takes place very easily but it is not yet settled whether 
the blood vessels of the submucous coat are the primary factor In this or whether 
they Edmply follow the elevauons of the epithelial llmng 

Glands are not found In the normal bladder Small glands, analogous to 
those of the prostate, and hence termed aberrant prostatlc glands are found at 
the vesical neck in botli sexes. 

What -were formerly thought to be glands have been shown by Briinn to be 
gUndUke depressions of the epithelial hnlng of the bladder which are often 
combined with solid buds or sprouts of epithelial cells At times these may become 
shut off and have the appearance of glands 

UnuER the iNTLUENCE or chronic taWTATION THESE CELL I«ZSTS 0? BrtjNN 
HAY BEcom CONVERTED INTO cvsTB and thc resultant condition be the same os one 
sees in the renal pelvis (Chap 39) and in the ureter (Chap 30) namely a cystitis 
cystica. This latter in tum may become a rystitis glandulans (tubules with a 
single layer of mucus^rodudng cylindrical epithelium) From this benign condi 
tion to one of the forms of carcinoma is not a very long step The development 
of caroDoma in exstrophy M well as in diverticula o! the bladder are other 
examples of the Influence of chronic irritation. 

2, Relation of calcuU to carcinoma. That there Is a direct relation between 
the irritation due to the presence of calculi In the bladder (as well as m the renal 
pelvis and ureter) and the development of candnomo is generally accepted 
Fuchs’ found calculi In 9 of 189 cases of tumors (benign and malignant) of the 
bladder ( 

3 Irritation of coal Ur product#, A contnbution* to this subject hy 
R- Oppenheimer of Frankfurt Onnany where so many dye manufacturing plants 
are located is of great interest He saw 52 cases during a period of J7 years 
Of 37 tumors of the bladder 27 were malignant and 10 benign papillomas The 
same fndivfdual may have both. The tumors arc always of the epithelial type 
and develop very slowly (average i8 S years) not only In those directly engaged 
in the manufnrture of the dyes, but also m anyone In the Vicinity The substances 
(Amlin Benndm and Kaphthylamin) are absorbed through the skm or lungs 
and excreted in such form as to cause marked IrriUbon not only of the epithelial 
lining of the bladder but also of the urethra 

Ferguson and associates^ have observed a large senes of cases which con 
firmed the work of Rehn and of Oppenheimer that there is a causal relsUonshjp 
between anflia dyes and tumors of the bladder Cancer of the bladder has been 
produced experimentally in dogs by ingestion and subcutaneous injection of coal 
tar products, 

4 Relation of bllhartloii. The irritaUon resulting from the presence of 
the m-a of this parasite In the bladder wtdl and the development o! caranoma In 
such areas has been studied b> CJoebeJl 

In ffeneral one am conclude that with the eacepUon of the relaUon of coal 
tar derIraUt-es and bnharzia to tumor* of epithelial t>pe rre know little concern 
ing the etiology of bladder tumors 

ZdL fiir Urot CUr l<52i 18 Iftl 
Idem 1037 22 IM 

h E ■.» OoJ/r G,, .„e *0*00. Jm, V ou 103 s. JS 211 2 M 



PLATE IX 

A Typical cystoscopic appearance of papilloma (clinically benign) of bladder (Joseph) 

B Sessile papilloma (chrucally benign) Note debcate clubbed appearance of the individual 
fronds (Joseph) 

C View from a distance, of a papillary caranoma Note sessile character and the more clubbed 
and confluent fronds, which is typic^ of mahgnant transformation of such a tumor as is shown 
in A (Joseph) 

D Qose up view of a papillary carcinoma showing marked clubbmg of tips of fronds and their 
confluence Compare with ability to see mdividual fronds in a benign tumor as shown m A (Joseph) 

E T)T5ical papillary carcinoma Note almost smooth appearance of surface due to almost com- 
plete coalescence of the mdmdual fronds (Joseph) 

F Necrotic papillary caranoma Although necrosis occasionally is seen on the surface of bemgn, 
it IS a quite common occurrence m mahgnant neoplasms (Joseph) 
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second an epithelial covering whose cells are continuous with and resemble in 
every respect in regard to their arrangement and morphology those of the adjacent 
epithelial lining of the bladder from whose level the papilloma protrudes 

Very few papillomas encountered clinically are of as simple a type as the one 
just described. 

They are usually made up of a principal portion or pedicle which soon 


branches into a number of vflli or fronds 
quite wide. It may be relatively long 
or quite short If the former we speak 
of a pedunculated and If the latter 
of a “sessile papilloma (fig S2S) 

The papillomas ma> occur singly but 
m a ffidrly large proportion of cases 
are found multiple j.e In a number of 
places often dose together often 
widely scattered over the bladder 
(Fig 326 ) 

The connective nsflUE and 
BLOOD vessels OF THE STOUA ETC COD 
tinuations of the same structures of 
the submucous layer of the bladder 
wall The deeper epithelium of the 
papflloma Is cylmdrical and arranged 
at nght angles to the supporting 
stroma (Fig 329) the more super 
fioal cells are more Irregular in shape. 
There Is always a sharp demarcation 
between the epithelium and the 
stroma. Necrosis hemorrhage, edema 
and Incmstation not Infrequently com 
plicate these simple (often referred to 
as benign) papillomas (Plate EX.) 


The pedlde may be very narrow or 



Fnx iUi — Aiitc>pff rpedmen of bl*tjdcr from 
nulo tfid 20 with miiltlple null papHiociata. Not* 
opening of t divertlailum ibove Irft orttcim] ori- 
fice into which t probe w»* faaerted. Abo t»tt uie 
bladder tnbecubtion. 


They am (jnm; jiovabix (ohlus Rtsiu) on the surrounding epithelial 
lining of the bladder and can be lifted up so that the pedicle is felt as a soft fold 
continuous with the adjacent epithelial lining of the bladder 

Vacctnatiox Some apparently benign papillomata have the property of 
“vaccination,” i.e. of forming secondary tumors of the same structure by implanta 
tlon- This Is a property usuallj considered ns belonging onlj to malignant tumors 
Another peculiar feature Is that a recurrence of a clinically and microscoplcallj 
benign papilloma, may appear as a cnicinoma This is very apt to occur in the 
scar after cystostomj for bladder tumor 

The lips of the will (or fronds) may end grodually or be clubbed. The latter 
was formerly thought at least cystoscopically (Just like necrosis) to be significant 
of maUgnancj but we now know that this can be ecpially true of bemgn paDl) 
lomas. (See table.) ^ 

rAmuoHAs OTncn am raruAav jn the eehae tei.\ts oe ubeiee Anm becosie 
lECOSDAEtm IMPLA.NTED lY THE BLADDEE DO UOT DirEES 11. THEIE UACEO- OE 
uiCEoscomc APfEAEAncr rrosi those aribco PEiUAEms r, the BtAnuEE. One 
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must therefore always bear in mind the possibility of a primary growth in the 
upper urinary tract in every case of recurrent vesical papilloma 

lb Papillary Carcinoma This is characterized by malignant changes at 
its base It is the most common form of carcinoma of the bladder Other types of 
carcinoma are comparatively rare The papillary carcinoma is frequently multiple, 
usually soft and friable, with a necrotic surface (Fig 327) and projects into the 
lumen of the bladder 

j\Iany of the findings in papillary carcinoma are the same as m the bemgn' 
papilloma for example, e g , that the villi may be clubbed, the tumor have a wide 



Dr j Kirschbaum ) 


or narrow pedicle, and also in the matter of incrustation and necrosis They differ, 
owever, in respect to the fixation of papillarj’’ carcinoma, so that in even slightly 
a \ anced cases the malignant tumor cannot be moved on the underlying structures 
e base will show malignant changes at times even when the fronds will appear 
benign and on vertical section one can see, on macroscopic examination, the 
whitish infiltration of the bladder 


Indications of jMaxignancy IMicroscopically, the fronds may partially or 
completel}’’ resemble those of the benign tjqie One is struck, however, by a number 
of features whicli indicate malignancy 

(a) The poljmiorphous character of the cells, small and large cells inter- 
mingled, small and often very large nuclei arranged irregularly 


rpcrt rl ad\Tsable to discard the term benign, because there is unanimity of opmion m 

cr ^ ^ potential carcinoma In SO simple papillomata e'';amined micro- 

m Zuckerkandl, onlv 20 -were found to be absolutelv bemgn and 12 suspicious, the 
n er ( 6 per cent) already showed evidences of malignancj 
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(b) The proliferation of the epithelium into the bladder wall {Fig 325) or 
into the stroma of the \ dll 

(c) The \’ilh are closely packed together and man> of them coalesce V) tnat 
the tumor becomes a more or less villd mass and ^ile i e , \Mlh \er> little if an> 

pedicle, (Plate I\ ) , ,, 

A bladder neoplasm maj be paplllar) and of a low desree of malignancy or 
it may be papdiary and of a high degree of malignancy It may be flat and 
ulcerated and of a high degree of malignancy or have the same gross appearance 
end be of a low degree of malignancy Broders grading of papfllomata depends 
on the proportion of normally diflerentiated cells as compared with the spherical 
and the Irregular cells with prominent nuclei (undilTcrentlatcd cells) If about 
three-fourths of the epithelium on the fronds Is differentiated the degree of 
malignancy is graded on a scale of 1 to 4 if the differentiated and undiffercntiatcrl 
epitheUum is about equal it is graded 2 If Ihe undiflerenliated epithelium forms 
about three-fourths of the growth it is graded 3 and if there Is no tendency to 
cell differentiation It Is graded 4 We shall see later how this Is related to the 
tendency to recurrence after treatment 

l-urrMif MsiirnrANT It is of Interest in this connection to note that some 
of the German pathologists bold that certain papillomata are malignant from the 
beginning Kaufmann supported this view staling that papillary carcinoma can 
arise from a papilloma when the epithelial coyering of the latter proliferates in an 
atypical manner and penetrates the deeper tissues In some cases howeyer 
Kaufmann believed that a papillary carcinoma arises primarily from the epithelial 
hnmg of the bladder and that benign papilloma and papillary carcinoma may 
coexist both in the bladder and in the urethra 

Seat* of Predilection Sea Ago and Siie These art for both of the above 
types of epithelial neoplasms the lower portions of the bladder via the trigone 
and the vidnlty of the ureteral oriflccs (Fig 326) 

Both vanetles occur more commonly after the age of 50 and oftener In men 
than yvomen 

Ic. Other Lcoi Common Types of Carcinoma These arc the tumors 
which infiltrate the bladder wall without the formation of papillae The group 
includes 

(a) SoDAWocB-cELLED Epitrelioua This may be found either without or 
with a tendency to comlfication of its superficial layers. It tends to infiltrate 
(Fig 325) the irall and projects but little above the surface of the epltheUal 
Ihung of the bladder In this respect It differs greaUy from the papflloma and 
papillary carcinoma It may convert the yvall into a mass a hall inch in thickness 
infiltrate a wide area and yet only show a single ulceration 

(b) Adenocakcinoiia. This is a relatively rare type of carcinoma of the 
bladder It may occur as a flat ulceraUon with eatensiye infiltration of the bladder 

or project as a pedunculated mass Into the lumen. As stated at the beginning 
of this chapter glandular acini are not found in the normal bladder It Is believed 
to bott adeiMmas and adenocardnommi either arise from epithelial ceU nests 
turfinn) or from aberrant prostatic glands at the vesical neck 
1 ^ 7 *'”' comparatively rare only about 130 cases having 

^n retried A relaUvely large proportion were found in children and young 
adults. In one form (the more common) there U a widespread and diffuse laMta 


Uon of all of the coats of the bladder The 


tumor in this variety projects but little 
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infiltrating tumors of the bladder, of which necropsy records are available at the 
Johns Hopkins Hospital shows a percentage of 56 1 with demonstrable metastasis 
Leadbetter and Colston (Jour Urol 1937, 38, 267) reported a case of brain 
metastasis in carcinoma of the bladder This localization was only found twice 
in a series of 625 necroposies of patients dying of bladder tumor 

In general, the regional lymph nodes (Fig 44), liver and lungs are the most 
frequent seat of metastases 

The most frequent cause of death, leaving aside those due to metastases, is 
from the results of the blocking of the ureters, less often from the uncontrollable 
bleeding The former may cause death either from uremia due to hydronephrotic 
atrophy of the kidneys, or from pyelonephritis The latter is often favored by the 
infection, incident to perforation of adjacent viscera, such as the rectum or sigmoid 
Death from uremia or urosepsis may take place even before there is involvement 
of the regional lymph nodes 

SYMPTOiMS OF BLADDER TUMORS 

Clinically, cases present themselves with one of the following as the out- 
standing features 

1 Hematuria 

2 Pam 

3 Disturbances in the act of urination and pyuria 

These may, of course, be combined in any individual case, but in the majority 
of instances, the chief complaint is one of these three Let us take them up 
separately 

1 Hematuria This is the first and often, for a long period, the only 
symptom Young states that it was the mode of onset in 404 (75 per cent) of S4l 
cases of bladder tumors collected by Clado, Geraghty and Verboogen Barringer 
found that hematuria was the first complaint in 130 of 138 of his cases 

Mackenzie found hematuria as the chief complaint in 75 per cent of 288 
cases This most common symptom may be very profuse during its initial appear- 
ance or very slight The blood usually appears fresher and not so intimately 
mixed with the urine, as in bleeding from kidney tumors The hematuria may 
persist until the bladder becomes distended with clots or one of these may block 
the internal meatus and give rise to retention of urine In some cases, the hema- 
turia disappears spontaneously and may never recur, or only after a variable 
interval, the urine becoming clear and remaining so until the next attack of bleed- 
ing It IS just this last mentioned type of case which lulls the general practitioner, 
who so often is first consulted, into a false sense of security and causes postpone- 
ment of an examination as to the source of the hematuria Even in children as 
Deming has shown, the first symptoms are hematuria and frequency of urination 
The degree of bleeding is no criterion of the size or character of the tumor, in both 
adults and children 

2 Pain This and disturbances of urination are the distinctive features m 
about 25 per cent of the cases, while in the remaining 75 per cent, hematuria is the 
initial symptom In infiltrating bladder carcinoma, pain may be the only early 
symptom and blood, even on microscopic examination, may be absent 

The pain varies greatly It may be independent of the act of urination or is 
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only complamtd of, as being associated with ft The spontaneous type of p^n Is 
often referred to the suprapubic region and pcrfneum It less frequently radiates 
along the sciatic nerr-es than is the case nith cardnoirm of the prostate (see Chap 
18) but when it is present it means InTOlvement of the sacral nerves by metastatic 
deposits In the pelvic bones (Fig 171) 

The pain assodaled with the act of unnation is usually referred to the end 
of the penis or to the biadder itself If there is much ulceration of the tumor and 
infiltration of the wall so as to dimmish the bladder capacity, it may be almost 
constant and esperienced In the interval between the acts of urination, ns well 
as dunng the latter 

a. Diiturbance* of the Act of Urination These like the two preceding 
sjTnptoms do not differ in anj wa} from those doe to a number of other bladder 
conditions (see Chap 10) The urinary s>'mptom5 In this group vary from slight 
dysuria and burning or pain on urination to almost complete retention and more 
or less constant pain The more severe s>'niploms occur in Infiltrating tumors 
InTOlring the bladder neck and in the papillary t>’pe situated In the vicinity of the 
bladder necL The desire to unnate may become so urgent and the pain accompan> 
ing and following the passage of a few drops of bloody urine attain such a degree 
of se\’ent> as to lead to tenesmus, i c , a constant desire to urinate, preceded 
actuunpanied by and followed b> palo then temporary relief, until the desire 
to urinate recurs and the remainder of the cycle reappears. 

These symptoms are usually not directly due to the tumor Itself but to the 
accompanying cystitis except in the infiltrating tvpe where the symptoms are 
due to the tumor itself A persistent pyuna or the above combination of symptoms 
referable to the bladder as well as every case of symptomless hematuria, should 
make one su^Iaous of a bladder tumor Blocking of the ureters with or without 
infection of the stagnant column of urine greatly complicates the later stages of 
the disease The symptoms of renal insufficiency and of upper urinary tract infec 
tion do not differ from those discussed In Chapter J8 

niAONOSTS 

Granted that one or more of the three roost common symptoms (heraaturin, 
pain and disturbances of rmcturitlon) have focused the attention of the physician 
upon the bladder it Is the task of the urologist to make a topical diagnosis. This 
Is undertaken In the following four ways 

1 A general examination for evidences of back pressure on the kidneys 
metastases * etc. 

2. An examination of the abdomen, rectum, external genlUlla and 
inguinal region (for lymph nodes) to ascertain (a) whether the bladder 
tumor If secondary (see above) or (b) if primary in the bladder or prostate 
the degree of infiltration in the case of the former of the floor of the 
bladder 

3 UrethTMcopy mid CyitoKopy This nho nld never be done untfl the 

'■ u. dr,™ ,1 obtoeSSTlrSTSS: 

• ed of it":^ a™ -3. „ U.0 w 01 tho Pdm 
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other two steps in the examination have been earned out as a more or less routine 
procedure Before we take up the cystoscopic diagnosis in detail, it would seem 
desirable to remind those who have occasion to examine a case of bladder tumor 
which IS bleeding or complicated by cystitis and especially by ulcerations, that the 
procedure can be far more thoroughly carried out, if (a) caudal anesthesia is 
employed and (b) if a cystoscope is used which permits of either continuous or 
interrupted irrigation For cases of bladder tumor which are not bleeding we use 
a No 18F examining cystoscope If there is much bleeding or the bladder urine is 
very turbid, we prefer a slightly larger sized cystoscope, viz, a 2 IF, which will 
permit water to circulate freely even when the examining telescope (Fig 116) 
IS inserted into the sheath We have found that by suddenly checking the escape of 
the water used for distending the bladder, a clear field will be obtained for a 
sufficiently long interval to inspect every portion of the bladder in the order 
referred to in Chapter 6 (see also Fig 123) 

The cystoscopic diagnosis of the presence of a simple papilloma presents 
but little difficulty Its differentiation from a papillary carcinoma is one of the 
most perplexing problems at times and even experienced observers like Geraghty 
and Joseph have stated that in many instances the diagnosis can only be made by 
the response which the tumor makes to treatment 


DIFFERENTIATION OF EPITHELIAL TYPES OF TUMORS 



Simple (benign) 
Papilloma 

Papillary Carcinoma 

Infiltrating Types 
of Caremoma 

Pedicle 

See Plate 
IX 

Seldom visible unless tumor 
very small Usually long 
and narrow The longer the 
pedicle is, the more apt is 
tumor to be bemgn The 
tumor may have a short, 
wide pedicle, i e , is sessile 
The pedicle when seen, is 
sharply demarcated 

Pedicle rarely to be seen 
No sharp demarcation of 
pedicle from adjacent epi- 
thelial hning of bladder 
Latter usually edematous 
and raised at base of tumor 

Very little if any protrusion 
of tumor above surrounding 
cpithehal layer, i e , no pedi 
cle, also marked edema at 
edges of mfiltrated area 

VUh 

(fronds or 
papiUae) 

See Plate 
IX 

Usually long and thin with 1 
many branches m each of 
which a tmy vesseL Villi 
may, however, be clubbed 
at their tips and short with 
few branches Vilh are white 
to flesh colored Favonte 
location near ureteral ori- 
fices Tumors may be single 
or multiple, if latter suspi- 
cious of malignancy 

Looks like cauliflower En- 
tire mass sessile, with villi 
more apt to be clubbed, also 
less demarcation between 
adjacent viUi, i e , they co- 
alesce Edges of tumor slope 
off gradually mto surround- 
ing tissue, which is often 
edematous 

If tumor recurs after fulgu- 
rations or resists treatment 
very sigmficant of malig- 
nancy 

Surface nodular or mammi 
lated or cerebnform, J ® i 
epithehal linmg thrown mto 
folds (irregular)^ also see evi 
dences of cystitis 

Rectal examination unpor 
tantto determme infiltration 
Bladder distends poorly, i e , 
IS contracted 

Necrosis, 

Incrustation 

and 

Ulceration 
See Plate 
IX 

Necrosis is rare, same true 
of incrustation UlceraUon 
never seen 

Marked tendency to necro- 
sis and mcrustation 

May simulate calculus if 
incrusted, i e , covered with 
calcareous deposit 

Incrustation and ulceration 
very common Edges of ui 
cer are rolled up, rais^ an 
floor of ulcer covered witn 
greyish deposit or is m 
crusted 


Differential Diagnosis of Grade 4 Infiltrating Tumors 

These may be present without any projection into the cavity of the bladder 
The overlying mucous membrane may be intact, so that early diagnosis is often 




tumors of the bladder 
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difficult or impossible Bleeding in this type of tumor is often a late sign but 
mav be a relauvely early symptom ObstrocUve symptoms may be evident wben 
an inatrating tnmor mvoH« the vesical neck or when a papDlary new grow* Is 
located in its vicinity Rectal palpation may be of great value In the diagnosis Of 
this type of tumor, often additional infonnaUon may be gained if the cystoscope 

Is left in place. , , . f n ui 

Although we do not claim that the preceding differential table is infallible 
still we feel that it may be of some asswtance to those whose experience in 
cystoscopy 13 not as large as the urologists just menUoned 

The above table is offered as a working guide because only repeated esamlna 
tlon of individual cases will at times enable a diagnosis to be made of malignant 
changes m a benign papDloma or of a pnmary papillary or Infiltrating caranoma. 
RTien one reads such reports as those of Bumpus that 35 per cent of apparently 
bemgn papdlomata recurred after fulgurallon or radium it is apparent that 
cyitoscopic diagnosis alone is not always the final step The pedicle may be 
malignant and the remainder of the tumor benign or the opposite be the case For 
this reason even a biopsy ijs removal of a portion of the tumor by endovesical 
methods (sec Chap 52) b being abandoned b> many urologists Unless the entire 
tumor be subject^ to microscopic examination It is evident that one can place 
but little reliance upon the examination of a portion At times even serial sections 
are Indispensable As stated m the table malignancy should be suspected if a 
papUloma recurs or If there is no response to endovesical fulguration or radium 
It cannot be denied, however that at times even recurrent tumors will disappear 
after fulguration or radium but if so the patient should be examined at intervals 
for at least S years before the suspiaon of malignancy is abandoned To sum up 
the clinical b^vior of a tumor is at present a most valuable guide as to its being 
benign or malignant. 

Ctstoscopy in onrEB foejis of bladoeb tumors presents fewer difficulties 
A fibromyoma is seen as a localized protrusion with a smooth epithelial covering 
and without edema of the adjacent tissue A myxoma may resemble a cyst arising 
as stated abov’c from aberrant prostatic tubules or from the cell nests of BrCmi 
both of which are more common near the vtiica} orifice There are no special 
features about a sarcoma, except its more widespread involvement of the bladder 
wall than is the case in an Infiltrating cardnoma. 

Before leaving the question of cystoscopic diagnosis let us call attention 
to the necessit> of constanUy keeping in mind the possibility of the bladder tumor 
being secondary to a primary neoplasm of the ureter or renal pelvis This is less 
difficult If one can see a papilloma protruding from the ureteral onfice or note 
a blood> efflux from one side Here ureleropj'elography will greaU> aid m clear 
ing up the question. 

Tumors (eitlCT pnraar} or secondnr, ) of tke bladder must be differentiated 
from (a) areas of edema bullosum (Plate II) due to inflammatory changes These 
may resemble a sessile papnioraa. Some cases of chronic cystitis can be differ 
entiated from tumor only with difficulty Marked bullous edema may be present 
^ut a papnioma. Thm usually Indicates an infiltrating tumor However the 
edema may be purely Inflammatorv and when the patient fs again cystoscoped it 
n^vT enUrelj dlsapp«red In two cases this changed a prevaou%^r 
prognosis to one considerably more favorable Inflammation is often assod^ 
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With bladder tumors When a papilloma shows evidence of redness or edema on 
the surface or base, it is best to wait until inflammatory changes subside before 
fulguration or surgical diatherm}'' is done IMarked local reaction may occur later 
if (a) infection is present, (b) from areas of incrusted cystitis, (c) from a 
sj^hiloma and (d) from pseudogranulation tissue lying over imbedded ova in 
cases of bilharzia In connection with sj^jhilis of the bladder (see Chapter 25) 
it must not be forgotten that sj^ihihs and carcinoma may coexist 

A primar}'^ carcinoma of the urachus maj'^ invade the bladder at its vertex and 
simulate a primary tumor of the bladder 

Endoiiftriosis of the bladder This condition is rare In the cases reported, 


Fig 32S 



the endometrial tissue wms located on the 
floor of the bladder near the trigone Pam 
and hematuria are particularly noticeable 
during the menstrual period This is the 
chief point in differential diagnosis 


Fig 329 



Fic 32S — C^stograIn of filling defect in bladder tumor 
Fig 329 — Example of bemgn papilloma of the bladder BUI Path 393S Young’s Practice of 

Urologj W B Saunders Co 


4 Cystography This is only of value m cases of more or less extensive 
infiltration of the wall, where it wnll reveal an irregularity and filling defect as 
shown in Figs 150 and 328 


TREATINIENT 

The best statistics indicate a five-year survival of only 25 to 30 per cent of 
patients who have been treated for cancer of the bladder There is general agree- 
ment that small papillomas (papillary epithelioma) should be treated by (a) 
fulguration alone (Fig 678) , (b) fulguration followed by implantation of radon 
seeds (Fig 675), or (c) by transurethral use of the cutting current as employed 
b\ G J Thompson 
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Some large papfliarj tumors can be resected trEnsurethraUy with the re 
sectoscoplc loop This offers a satisfactory method m large non Infiltrating tumors 
with a narrow pedicle which are difficult to treat with the fulgurating electrode 

Methods 


At the present time the following methods are being used for caranoma 
of the bladder each method having its advocates It is too early to attempt an 
evaluation of the ments of particular methods but it may be stated that there 
IS more and more of a tendency to use diathermy b> the suprapubic route unless 
the tumor is so situated as to be accessible to resection 

1 Roentgen Therapy This method is being applied by Bothe, Pfahler 
and a few others In a recent article (Jour Urol 1*536 36 651) Bothe reports 
that seven of twenty two malignant tumors of the bladder had undergone com 
plete regression He advocates Roentgen therapy as a preparatory treatment to 


a more radical procedure 

2 Radium Therapy Bamnger (Jour Urol 1936 36 684) is of the opimon 
that bladder tumors can be better controlled b> radium implants than by any 
other method. His own trend Is definitely away from the suprapubic (Fig 677) 
toward the cystoscopic (transurethral) implant as shown in Figs 675 and 676 
Further progress in difficult infiltrating tumors is probably along lines which 
combine interstitial with eitemal irradlatJoiL Bamnger believes that but few 
bladder cancers can be controlled by external irradiation aJone 

3 Operative Removal Beer Hunt H>Tnan and others advocate resec 
tion (Figs 670-673) with the aid of the cutting current in carcinoma limited to the 
vault or sides of the bladder whereas If the tumor is on the tngone near one 
ureteral orifice it is not amenable to resection Of 27 partial resections collected 
by the Committee on C^rdnoma Registry (Jour Urol 1936 35 481) only 5 
cases were entirely without evidence of disease by symptom or cystoscopic exami 
nation at the end of five years. One hundred and fi\'e patients Vere treated by 
cystotomy and simple exdsfon of the tumor TVenty five (23 8 per cent) were 
^thout symptomatic cystoscopic evidence of disease at the end of five years 

4 Traiuveiical Diathermy By this method heat is generated in the 


tumor itself causing its cells to be destroyed without damage to adjacent normal 
tissue It is our method of choice the immediate risks being slight in comparison 
With the number of five year cures The technic employed at the Michael Reese 
Hospital is described in Chapter 52 and Illustrated in Fig 674 

A 1 cm disc and a current of lSOO-2000 mllhamperes is employed by the 
tnajonty of those who use transvesical diathenny It is advisable after applying 
the electrode to wait for ischemia and the bubbling of gases from the surface 
of the tumor The larger the dmmeter of the electrode the longer the time required 
for coagulation which is equal in depth to the diameter of the disc electrode 
Mrwin (Surg Gymec. and Obst. 1938 66 999) employs a loop or a ball electrode 
Instead of one of the di*c (Fig 674) type Randall (idem p 927) cuts away the 
tumor with a cautery loop electrode including a I cm zone of normal tissue down 
to the muscular layer of the bladder and then applies the diathermy electrode 

of the Committee on Carcinoma Registry (loc dt ) the trans- 
t^i been used in 121 cases with no cys- 
toscopic evidence of disease in IS or UJ per cent of the patients ^ 
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In the first stage op tabes (the irritative stage), the patient may complain 
of loss of sphincter control so that coughing or jostling often causes the loss 
of a small amount of urine This is due to a hypertonic bladder with a weakened 
sphincter The expulsive mechanism (the detrusor) is markedly increased while 
the bladder closure is weakened 

In the second or late stages op tabes (the paralytic stage) a complete 
reversal of symptomatology occurs The patient has difficulty in emptying and 
has either a large amount of residual urine or has an overflow of retention This 
is due to a paralysis of the detrusor and hypertonicity of the sphincter, i e , the 
expulsive force is weakened while the bladder closure is increased 


Fig 330 
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Vjn 111 o u — '.cioc ui cura injury at intervals oi two years 

77 loio M sJ’ebrospinal lues complicated by prostatic hypertrophy Cystometrogram A (March 

hypertonic type Cystometrogram B (July 17, 1935) Neurogenic 

lvt,r hypotonic type Showing the change from an irritative condition of the cord to a para- 
lytic state in four months 


By cystometnc studies one can observe the gradual change of the hyper- 
tonic bladder into the hypotomc type in cases of tabes dorsalis (Fig 331) 

Irritative lesions of the spinal cord such as tumors, cysts or bone im- 
pingement produce bladder phenomena due to increased pressure on the cord 
e variety of lesions is great but the effect upon the bladder mechanism is always 
the same, causmg either a hypotonic or hypertonic state 

Cerebral tumors, hemorrhages, angiospasm or injuries will frequently 
stur the bladder mechanism either causing complete retention or very slight 
sym^oms only to be detected by careful cystometnc study (Figs 332 and 333) 
e completely retented bladder in these cases invariably becomes infected 
wit gradual involvement of the entire urinary system Severe pyuria, chills and 
ever ensue because of incomplete emptying and increase of intracystic pressure 
ese cases occasionally develop secondary stones because of stagnation of urine 
Ultimately, death from urosepsis supervenes 


.NEUROGENIC D\StUNCT10N OF Tin 111 ADDEIl 5-»l 

Incontinence folloutno Prostatectomy 
Hlicelluneoui Lciioni. If one cirefull} onahiB the behavior of the hlad 
dtr following prostatectomj , a great man) ca«es are to be found with tranaltor) 
partial or complete Incontinence This form of incontinence is lerj often not 
the result of an injurj to the sphinctera but of an altered ph)'5tolog) of the 
bladder mechanism As the prostate increases in sise the musculature of the 
bladder wall h)’pcrtrophiea WTien the obstructing factor is rcmoied b) operation 
the hypertrophied bladder wall persists with resulting powerful contractions 


Fiq. 333 — Frictttre dbloatfen of twdflh domi rntecr* iritJj cord inx’olveraent ETpcctict 
traUDent A, Ukm Mij IS, IWS tnd B Uien lUy 35 1W5 Nwe peal IoipTO\-«DCTrt In one 
week. WTiDe tctoal urioiUion wi* not reeeUWhhrd at the end of the wee* the Inipwemeot tbown 


the Inipro\Tmc o t tbown 


bj the cyttotocter jmtiy fadUreuced u» to treat expecUnUy Compete rrcover> 

Fm. ii3 — Eitrtduril aareocna of fploe. A. Before opmtloD NcorojrenJc bladder of hypotonic 
type. B Five d*y» after operation. Note retnm to oonnaJ pnanire nuve and de*f« to oriaatc, 

Tbe response to tlie urge to void Is much stronger so that frequency and Intense 
urgency are established thus simulating Incontinence Such an incontinence wfll 
gradually disappear with the admlnistratioa of sedatives. Very helpful Is the 
weanng of a damp in training the bladder to retain larger amounts of urine 
There is, however a group of patients who remain permanently Incontinent and 
most undergo some form of operation for Its relief This group of patients cannot 
ascribe their disability to faulty surgical technic alone One sees many raw 
showing no sign of incontinence after a very difficult prostatectomy and yet incon 
tlncDce will occasionally develop in a case where an easy one was performed. 
The cause of Incontinence In this group of cases is due to chronic infection of 
the prostate and periprostatic tissues with consequent loss of elastiaty This 
results in a relaxation of the prostatic urethra. Surgery is the only hope for 
cure In these cases (Fig 334) 

Retention or urjnx caused by drugs such as ephedrine narcotlca or hyp. 
noUcs is truultory and will disappear afler the cessaUon of use of the drug 
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These cases require intermittent catheterization but occasionally an indwelling 
catheter for several days will be required 

In megalocolon one finds evidence of hypotonicity of the bladder Presa- 
cral sympathectomy improves the function of the colon and the bladder, which 
is an evidence of a neurogenic origin in hypotonicity of the bladder due to these 
causes 

Diabetes A neurogenic bladder is also found in diabetes due to cellular 
biochemical changes m the spinal cord These cases rarely improve 

In poliomyelitis, urinary complications are usually very rare However, in 
the epidemic of 1934 there were very many cases with urinary symptoms ranging 
from a slight transient dysuria to complete bladder paralysis During the acute 
phase of the disease, coincident with the distressing pain and contractions m the 



Fig 334 — Diagrams of the cause of incontinence immediately after bladder closure 
pears in time in cases of prostatectomy Left Bladder wall before prostatectomy Right Blada 
wan after prostatectomy Middle chart illustrates the hypertonicity of the bladder wall 

skeletal muscles, there occurred severe attacks of vesical irritability, bladder 
spasms and hypogastric pain In younger patients there was an incidence of 20 
per cent of urinary disturbances while in adults it was 65 per cent ^ 

In spina BiproA one finds incontinence due to a h 3 q)ertonic bladder in addi- 
tion to a relaxation of the external sphincter 

Neurogenic bladder of the hypotonic type has been observed following ab- 
dominoperineal resection for carcinoma of the rectum 

The cause of postoperative retention following major, especially low 
ABDOMINAL, Operations of all t3q)es is not understood 

DIAGNOSIS 

There are Two Varieties of Neurogenic Bladder — the hypertonic and the 
hypotonic types 

The hypertonic bladder is small because of the increased muscle tonus 
and relaxed sphincter, causing true incontinence 
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Thy hypotonic bladdeh a taboe because of the telaxed musculature and 
qiaatlc sphincter the overflow of retention simulating incontinence (Figs. 335 
and 336) 


By Catheter 

This method is vniuable only m the progressive and late stages. Information 
can be obtained in the case of a hypotomc bladder by noting the greatly diminished 
force of the urinary stream flowing out from an 18 F or 20 F catheter A hyper 



Fill. J3J A.— NonoiL d- dctnoor cod •, iphlncter BoiJi ihtat mincka fcre irprweot^d u lU 
tiocuT’ with ft pcsilire tonos. Balanced evaeuattoo- Deviation upwards vlQ tndVntt bypcrtoous 
wtijle downwanfa wHl rocan hypotomo. 

B Hypertonic detnoor and oormtl qihtDCter caminf great frequency wbkfa can stmulote 
InccmtiooKe. 

C NorWl detnaar and relaxed tphliKler ta teen after perineal opcntlcmi, ouainf partial or 
complete IncoDtineiico. 

D Hypertonic detrusor and relaxed tpblocter aa seen In a neurofenlc bladder of hypertonic 
type rewhhi^ in ioc^tineoce. 

£. Hypotonic detroaor and ipaatlc sphincter aa seen Id a oennaretde bladder of hypotonic 
type, remltin* la retention with orerflow hKontiDCtico. 

F Hypertrophy of detrusor and rekied sphhjcter u seen after laprapuhk proatatectomy caua- 
ii>t partial Incoadnence 

tonic bladder can be suspected when only a few cc. of mine escape with great 
force, ITk finding of a small bladder capadty by injecting sterile water I 5 also 
significant provicUng that other causes giving nse to a small bladder capacity 
we eliminated^ In early cases, this method yields no information. 

Radiography 

fbe sire and contour of the bladder as outlined by an intravecotts urogram 
can be very characteristic e^iedally in the progrcsaive and late cases 0 / a hypo- 
tonic bladder The bladder Is very large much larger than In obstructive rcten 
tion and because of the lack 0 ! delmsor tonns will appear bulging in the lower 
portion of both lateral walla. Such lateral bulging of the bladder can also be 
demonstrated by Injecting one of the opaque mediums and observing the re^ 
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sultant cystograms This procedure is always contraindicated in presence of much 
infection 

Cystoscopic Diagnosis 

The most important sign to look for in the hypertonic bladder is the relaxed 
sphincter , and in the hj^otonic bladder, the ver}’- fine trabeculation of the bladder 
wall Diagnosis by cystoscopy is qmte satisfactory in the advanced stages, but 
it IS of no avail in the early and progressive stages because the vesical neck is 
not noticeably relaxed and the fine trabeculation is not yet evident A neurogemc 
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Fig 336 — Diagrams to illustrate the different effects of spinal cord lesions on the size of the 
bladder and on the cystometrogram The hypertonic bladder is small because of the increased muscle 
tonus and relaxed sphincter The hypotonic bladder is large, because of the relaxed musculature 
and spastic sphincter 


disturbance of the bladder is usually to be suspected because of the absence of 
an obstructive lesion Greater difficulty in diagnosis is encountered in cases of 
neurogenic bladder complicated by obstruction The enlarging prostate causes 
the bladder wall musculature to h3qjertrophy, obliterating the fine trabecula- 
tions to be seen in the hypotonic bladder In the hypertonic type, the enlarged 
prostate fills in and tightens up the widened vesical neck, thus eliminating the 
cystoscopic sign of a relaxed sphincter 

The cystoscopic method of diagnosing a neurogemc bladder is possible onD 
in the well-advanced stages and fails to be of value in the early and progressive 
stages of the disease 
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Ditgnosif with the aid of CyitomcUy 

The interpretation of the data obtatned by cystometry appears to be the 
most accurate way we possess at present in the detection of dysfunction of the 
bladder This method enables one to determine the function of a component 
of the bladder mechanism whose physiologic status becomes markedly altered 
early in disease, namely the bladder wall musculature or detrusor The tonus 
of the detrusor may be stimulated or depressed. If stimulation of the tonus occurs, 
it wai produce a small bladder with small capacity whereas if depression of the 
tonus occurs a large bladder due to a relaxed detrusor will be found (Fig 337) 
Cystometer To determine the change in the tonus of the detrusor the 
cystometer is employed (Fig 339) Several forms of cystometers are available 

Fio, i37 Fid, Wi 



Fia. M7 — Nona*] o-Uomctrogrtm. Tbc Bornul prwore curve (emre«J ha mm. H^.) ri*# 
ilcnrty with e»di 100 oc ot fintng brcmnci more verticml tfler 500 ce hiive b«n introduttd TTae 
wrmil firrt to voW b betweeo 150 cc. lod 250 cc. Tie mufmal voFuatjjy preMure b tj e tw e cji 
40-60 mm Hit (*ce text) 

Fio iJS.— -Cyttomrtroffrmm of a hypotocric bladder Note tic low pnaiure curve, the ahift 
of tbc firvt deilre to urinate to the rifht and tie low vohuHary prearare. 


They are all constructed with one objective to measure the Intracystic pressure 
at v'anous fillings. There fs available a revolving drum (Rose) water manometer 
(^Iurl^o) mechanical pressure gauge (Lowsley) and the microcystometer (Sim 
mens) We believe that the Muschat cystometer is simple In construction easy 
to use and devoid of mechanical errors 


A cystometrlc studj begins with the passage of an 18 F silk woven catheter 
to empty the bladder The catheter Is then connected with the cj'stometer and 
the bladder graduall> filled with water noting the change fn pressures with 


every 100 cc of filling thus obtaining a pressure curve A very important factor 
In this study Is the determination of the point of the fiirat desire to void. The 
patient should be instructed to Indicate the slightest initial urge to urinate. After 
tbs bbddcr l! filled to capacity the patient la inatructed to force the cootenta 
out agalnat the manometer thua recording another important factor— the maximal 
VDlunUry bladder preaaure. Three factora arc thua obtained (a) Flrat dealre 
to void (b) the preaaure curve (c) maiinuil voluntary preaaure 

The normal prewure curve riaea alovrly with each 100 cc. of fillmg becomlnv 
more tertlcal after 500 cc. have been Introduced The normal Brat deaire to void 
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IS between 150 and 250 cc The maximal voluntary pressure is between 40 and 
60 cc (Fig 337) 

In the Hypotonic Bladder the Curve is Flat Instead of a gradual in- 
crease, the bladder pressure remains low and continues to remain low even after 
500 cc of filling The initial low pressure may remain unchanged m extreme cases 
even after 1000 cc of water have entered the bladder The first desire to void 
IS greatly delayed, appearing at 350, 500 or 800 cc of filling The maximal volun- 
tary pressure is low, always under 40 mm 

The h3rpotomc bladder, therefore, is the one with a low pressure curve, shift 
of the first desire to urinate to the right and low maximal voluntary pressure 
(Fig 338) 



Fig 339— The Muschat cystometer (courtesy of the R C Wappler Corp ) 

The hypertonic bladder is of the opposite character The rise of the pressure 
curve is more abrupt than normal The pressure rises rapidly after each 50 to 100 
cc of filling , the first desire occurs at 50 or 100 cc , the maximal pressure being 
extremely high, over 60 mm 

The hypertonic bladder, therefore, shows an abrupt rise of the pressure curve, 
shift of the first desire to urinate is to the left, and very high maximal voluntary 
pressure (Fig 340) 

hi the final diagnosis of the presence or absence of a neurogenic 

a der all three factors obtained must be taken into account, namely, first, 
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the desire to void, the pressure curve and the maxunal voluntary pressure. Altera 
tion of one factor alone is not suffiaent for diagnosis The evaluation of the 
pressure curve alone does not suffice because of the difference in tonus of the 
detrusor in the normal, ranging from low normal to high normal Therefore all 
three cystometric factors must be considered At least 
two factors must show very definite alterabon before 
the diagnosis of a neurogenic bladder can be made 

Simulation by Pathologic Conditions. Patho- 
logic condlbons of the bladder exist which may sim 
ulate the hypertomc or hypotonic bladder Acute and 
subacute cysUtia, stone in the bladder and tumor give 
an acute hypertonic curve (Fig 341) a cystocele, 
diverticulum renal reflux and postoperative or post 
partmn dysfunctions simulate a flat hypotonic curve 
(Fig 342) 

All of the pathologic conditions just enumerated 
can be clminated by a thorough urolc^c examination, 
which should always follow a cystometric study It is 
better to examine the bladder Instruroentallv after the 
cystometric study has been made because of the urita 
tion which an instrumental examination may give nse 
to thus altenog the cystometnc findings 

Hypertrophy of the bladder musculature such 
as seen in obstructions at the bladder outlet, does not 
simulate any neurologic disease. While the curve is more abrupt and higher than 
normal the first desire and maximal voluntary pressure reraaln within normal 
limits 



FiO 340 ■— Cyitometro- 
giua ot a. hypertonic blad 
do The n*e of the pirwure 
cum b more •brapt then 
Dormil the ihih of the first 
dodrt to urinate is to the 
left knd there ii t my high 
oaxirTtfl v-oltisUry pnsure. 



The pouibllity of i peychlc factor altcrinff the picture of a cystometnc 
Studs has been studied It was found that such a subjectire psychic factor has 
no effect upon the ultimate diagnosis The three factors obtained in a cystometnc 
study are <o constant and Interdependent In the normal that the change of one 
factor must bring about an alteration ol the other If a reading Is obtained with 
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only one factor changed, improper technic or simulation by the patient should 
be suspected Are-study will invariably bring out the truth, as no one can possibh' 
reduplicate the characteristic combination of all three factors 



DETRUSOR IH HEUR ATONY I DETRUSOR W SACRAL AME5TH I DIVERTlCULUtt 

Fig 342 — Conditions i\hich nia> simulate a h\’potonic bladder 


Follo-w-up Studies 

Constancy or Cystometric Data In the normal bladder one is impressed 
with the constancy of the cj^stometric data obtained after repeated studies months 
and even 3 i^ears later It indicates the existence of a constant characteristic physio- 



Fig 343 — Left Case of 
apart (A-B ) Right Prostatic 
(A-B ) 


chipnic prostatitis, showing constancj of readings taken six 
uropathy with h>’pertonic detrusor No change in eighteen months 


logic rhythm in the normal function of the urinary bladder in every individual 
(Fig 343) 

Deviation Indicative of Neurogenic Disease Bearing in mind the con- 
stancy of the cystometric data in the normal, any change in this balance is 
indicative of neurogenic disease This fact makes cystometry very valuable m 
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foUoiv up studies to find unprovemeut or regression of the primary disease Hence, 
the importance of follow up studies cannot be underestimated clinically it fre- 
quently gmdes the clinicutn m undertaking or abstaining from a certain con 
templated procedure 

Follou up cYSTOUETROciiAMS arc especially valuable In neurosurgical cases 
when an indweUing catheter is being employed The cystometrogram indicates the 
rate of return of normal function perTnlttJng the rcmo^Ti] of the Indwelhng 
catheter at the opUmum time. The early untimely removal of a catheter in such 
cases often preapitatea upper urinary infection owing to ureteral reflux (Fig 312) 
presenUng climcall> as chills and fever which seriously complicate the situation 
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Fig. — CcxntQjJon of fploe wilh proh»bfe bematoma. RftentJem of uiioe for four dayi, great 
ftiff i o j lt y tn arioallon for tbe foDowlm foor wedu. Cjctometrognus A, on idmialoti orarogenk 
bliddcr of bypotonfe type B rix mombi liter muiicd improvemezit but itfll evidence of Detrro- 
fcok dfstorbuce. No comptldnti, no cUoiaU evidence of bladder dbturtnixe. 

Fw, 34S — Tiba donaOi. Cj^on>etr<^™m A (Augurt 8, 1934) Neorogenlc hypolnrdc bladder 
Cyitocnelrogrim B (April 13 1935) Nrurofcnlc b>’po1o[dc bladder No bnproveiuent Id mile of 
autlluetic tberapy 


Ik spinai, injuries usually complicated b> retention of unne tbe follow up 
cystometrlc readings will indicate the rate of retrogrcaslon of tbe edema or the 
absorption of a blood clot in the cord. 

In ueotcoleoai. wort, the question arises as to the condition of the bladder 
in alleged injury of the spinal cord. One is also annous to ascertain the progress 
of repair of the injury Admitting that an lajuty to the spinal cord, resulting In 
temporary bladder dysfunction has occurred, one is able clinically and graphically 
to establish this fact data which can be used years later to prove the eilstence 
ot an actual injuiy as well as to piwe malingering 

Ik Durasrs or iiti! spinsl com the cystometnc follow up (Fig 344) eiami 
nations ma> also be useful In treating a case of tabes dotsafis with bUdder 
<l>ifunctlon one can determine at intenmls whether a given therapeutic agent 
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IS bringing about improvement or is of no avail Thus cystometry may become 
a definite criterion in the treatment of syphilitic cerebrospinal affections (Fig 
345) 

Sphincterometry 

This is a novel method to determine the tonicity of the external and internal 
sphincters by means of a rubber tube with a small balloon on its end The instru 
ment is introduced like a catheter and then withdrawn to lie within the grasp 
of the internal or external sphincters The amount of fluid necessary in distending 
the balloon, xmtil the sensation of pressure is noted by the patient, is used to 
express the degree of sphincter tonicity It will become valuable as the experience 
with this method increases 


TREATMENT 
Electrical Stimulation 

Automatic Bladder After spinal cord injury resulting in partial or com- 
plete urinary retention, if catheterization was not resorted to, and in the absence 
of primary infection, one can expect the spontaneous establishment of an auto 
matic bladder At first, the bladder overflows at irregular intervals but gradually 
the appearance of a regular rhythm or periodic overflow is noted One can mate 
rially aid in the establishment of such an automatic bladder by the use of elec- 
trical stimulation Placing the active plate upon the suprapubic area and the 
indifferent one over the small of the back, the sinusoidal current is applied for 
10 minutes at 2-hour intervals The patient is then instructed to attempt urina- 
tion and keep the effort up for about five minutes The electrical apparatus is 
placed near the patient with the plates constantly in position in order to enable 
him personally to administer the treatments at regular intenmls It eliminates 
special nursing care and is usually conscientiously attended to by the patient 
himself 

The patient never feels that he wishes to void because there is no pam of 
overdistention If the latter is present the pain is slight and referred to the 
upper abdomen This referred pain is due to the increased mtraperitoneal pres- 
sure transmitted to the viable segments of the cord where sensation is retained 

One should not fear overdistention It has never caused any ill effects m clean 
cases 

Once catheterization is resorted to, infection invariably supervenes and the 
chances for the development of an automatic bladder are very slim One must 
await the subsidence of the acute cystitis which is almost certain to follow Such 
an acute cystitis is best combated by the use of the indwelling catheter (Fig lOf) 
and urinary antiseptics by mouth combined with acidifiers One ought not to 
irrigate the bladder during this acute stage as the slightest overdistention wiH 
cause dissemination of the infection One must keep in mind that in acute cys- 
titis the bladder capacity is dimimshed considerably and the least amount of 
irrigating flmd may be sufficient to precipitate an upper urinary infection The 
object of acidification of the urine is not meant primarily for the bladder mfec- 
tion, but also to create an unfavorable bacteriostatic medium 
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CoNTiNUODS Biadder Irrioation 

After subsidence of the acute stage of the mfeclfon one can resort to con 
tlnuous bladder Irrigation either by means of the Young Shaw decompression 
apparatus or the Munro tidal drainage outfit 

Occasionally an automatic bladder can be developed by means of these 
methods 

Drugs 

Drugs win either stimulate or depress the detrusor mechanism i e , either 
help or hinder m bladder evacuation 

Stimulants of the Detrusor Potassium acetate strychmne, pitultnn pilo- 
carpine doses of epinephrine, cholln hj'drobromide mecbolyl and ergota 

mine tartrate 

Depressants of the Detrusor Cocaine morphine barbiturates epbednne 
atropme and epinephrme in large amounts. 

In using drugs in the neurogenic bladder of the hypotonic type one must 
first of ail keep in mind the stimulation of the treakened detrusor muade either 
locally or by systemic reaction We have found irngapons vrith Increasing strength 
of solutions of silver nitrate banning ■with 1 to 5000 and gradually increasing 
the strength to 1 to 500, to be of definite value in inaeasing the tonus of the 
detrusor 

Strychnine Is employed In large doses with benefit, not only to the bladder 
but also as a general tome 

Potassium acetate has been found to be of much value as proven evstomet 
ncally by greatly increasing the detrusor tonus It is especially valuable in post 
operative retention. It is given orally 15 cc of 1 to IS solution of Liq Pota^um 
Acetate every half hour for eight doses One is thus able to reduce the percentage 
of postoperative catheterirations from 90 per cent to 28 per cent 

MecholyJ This drug is at present the best for detrusor stimulation If 
taken orally 100 mg 4 to 6 times daily it actually causes tonic contractions 
of the bladder wall musculature and aids greatly in emptying the bladder 

I have seen a tabetic bladder filled with over 1000 cc. of urine suddenly empty 
after the second oral administration of 100 mg of mechol>l 

Ergotamine Tartrate Four mg doily of this drug by mouth is very 
effective In reducing the residual urine in the tabetic. It increases the detrusor 
tonus ver> markedly as proven by cystomelric study 

Antiluetlc therapy will improve the tonus of the detrusor in some cases 
in others it will leavT it unchanged 

The hypeilomc bladder with concomitant inconUnence does not respond 
to an> drugs either locall> or s>-stcmlc. There is no treatment for this tipe of 
d>'3function Bladder irrigations are contraindicated because of the danger of 
disstmiimting Infection Fortunatel, this tj-pe of neurogenic bladder Is much 
len frequentlj encountered than the hj-potonlc tj^pe Improvement trill onit 
follow the removal of the catue in the eplnal cord or brain Palliative meajurej 

are Indicated aa heat applied local]} antlapaamodfcj and even morphine 
if the na n Funre 
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Surgery 

Resection o£ Posterior Vesical Lip In the progressive and late stages 
of a neurogenic bladder of the hypotonic type a greatly enlarged posterior vesical 
hp will be found which resembles a well developed median bar of commissural 
hypertrophy This is due to h3T3ertrophy of the trigonal muscle in its effort 
to open the bladder outlet The hypertrophy increases greatly until it becomes 
an additional obstruction to the outflow In many cases of stationary neurological 
diseases this hjqjertrophied musculature can be removed by punch operations 
vith excellent functional results Urination becomes greatly improved, and the 
residual is greatly reduced This operation has also been recently advised, with 
apparentl}^ good results, in cases of relaxed sphincters 

Presacral neurectomy for hypotonic bladder has been done m numerous 
cases In some, recovery wms permanent, in others the operation was only of 
temporary \alue It undoubtedly increases the expulsive force of the bladder 
Cystostomy wuth six to twelve weeks of bladder rest is also advocated, fol- 
lowed b> careful training to urinate “by the clock ” 

Vesicoclysis in h5pertonic bladder wms advocated by Learmonth who 
achieved good results in some cases The operation consists of stripping the blad 
der of its nerve attachments, especially in its posterior inferior aspect 
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The ureter, like the urethra, is only a potential canal Its lumen, when the 
folds of the mucosa are in contact with each other, is reduced to a minute slit 
The ureter possesses an autonomic, i e independent nerve supply, so that when a 
wave of peristalsis starts at one end it passes progressively to the other extremity 
At times, these waves are of such intense character that a localized temporal 
narrowing of the lumen, a so-termed “spasm,” may result It is important to 
keep this in mind lest such a constriction, as seen in a ureterogram, be interpreted 
as due to a permanent narrowing in the form of a stricture Anomalies of the 
ureter are far more common than those of the bladder or urethra Some of these 
anomalies appear in the form of a permanent narrowing of the lumen and give 
rise to a hydro-ureter or hydronephrosis With the aid of both excretory and retro 
grade urography, the recognition of ureteral anomalies has been greatly facili 
tated This is especially true of an anomaly, termed ectopic ureteral ending In 
such patients, the ureter instead of ending at one of the angles of the base of 
the trigone, as shown in Figure 41, terminates abnormally Such an ectopic end 
ing may occur in the bladder or in the urethra in both sexes , m the cervix uteri, 
vagina or vestibule or rarely in the seminal vesicle, vas or ejaculatory duct The 
knowledge of such abnormal endings of the ureter has led to the search for an 
ectopic ureteral orifice in all cases of persistent incontinence in the female and in 
cases of pyuria of obscure origin in both sexes 

Injuries of the ureter have become far more frequent as the result of radical 
operations for cancer of the uterus and as a complication of other major gyneco 
logical procedures Their early diagnosis with the aid of excretory urography and 
ureteral catheterization has been followed by a decided lowering of the mor- 
tality The question of the incidence of ureteral strictures is now greatly clarified 
as compared to a decade ago An evaluation of the formerly employed methods 
of diagnosis has been followed by a demand for more objective evidence in the 
form of ureterograms showing persistent narrowing at the level of the suspected 
stricture, so as to exclude the possibility of a transitory constriction due to 
ureteral spasm It cannot be denied that ureteral strictures of both congenital 
and acquired origin exist but their incidence is far less than was formerly claimed 
hlany tumors of the ureter and bladder represent implantation metastases 
from a primary epithelial neoplasm of the renal pelvis A relatively large num- 
ber of cases, however, have been reported of tumors arising from the mucosa of 
the ureter Hematuria, an obstruction on ureteral catheterization and, particularly, 
a filling defect in the ureterogram have permitted a correct pre-operative diagnosis 
It IS generally agreed that the majority, if not all, calculi found in the ureter 
have formed primarily in the kidney, but it is possible that a few may develop 
at the level of a stricture The radiographic diagnosis of ureteral calculi which 
yield a shadow presents no difficulties, but that of nonopaque calculi requires much 
more care, lest their recogmtion be overlooked The treatment of ureteral calculi 
has swung toward the nonoperative side during the past two or three decades At 
least 75 per cent can be delivered by cystoscopic manipulation, although one 
cannot persist too long in using such a nonoperative method lest a severe, often 
fatal infection of the corresponding kidney take place A few urologists go so 
far as to advise ureterotomy for every case of ureteral calculus, but this is not 
the general opinion If the calculus is relatively large, over 1 cm in diameter and 
located above the point where the ureter crosses the pelvic vessels, nonoperative 
methods of delivery are contraindicated This is also true of cases of acute 
pyelonephritis complicating a ureteral calculous obstruction, in which the passage 
of a catheter beyond the level of impaction is not followed by immediate cessa- 
tion of the symptoms of acute renal infection In more chronic types of infection, 
a nephrostomy may render conditions more favorable for instrumental delivery 
534 
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These may be classified as 
Anomalies of caliber and form 

1 Congenital stricture- 

2 Congenital valves or folds 

3 Congenital dUatation without demonstrable obstruction 

4 Congenital diverticula- 

5 Spiral twists (torsion) 

6 Kinks 

7 Post-caval ureters 
Anomalies of origin and termmatlon 

1 Anomalies of origin 

2 Blind ending ureters 

3 Ectopic ending 

4 Ureterocele. 

Anomalies m number ^ 

1 Abscence (agenesis) 

2 Hypoplasia. 

3 Double or triple ureters. 
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ANOMALIES Oh CALIBER AND FORM 
1 Congemtal stricture 

PEMtsTENd or Fetal CovomoNS Selu Byron Robinson Hamann Cas- 
par and othtm ha« shown that the ureter in oil mammalia during fetal and post 
ulenne hfe normally has certain (Fig 346) more or less constant points of nar 
1“’ (b) «• •!« urelerotEsfcaf 

of^ni^ ""'X '•'«'> These three points 

01 narrowing become more marhed toward the end of fetal lile 

Stoctow:. As a rule the letel, at which 

eliu A a the ureleroi-eslcal and ureteropeMc Junctions (Fig 346) tL 
be unilateral (Fig 346) or hilateral at the same or at riiffe.^,, i ’ ‘ 

'■eslral on one side and urtteropeUde on the other or rice s-ersa 
— strictures mas be of broad caliber or almost Impassable The 
-1 
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effect on the upper urinary tract is like that of any continuous obstruction, viz 
the development of a hydroureter and hydronephrosis (Fig 370) 

Clinical Pictures These varj’’ according to whether infection has super- 
vened or not , they are 

1 Cases in which the outstanding sj mptom is a tumor, uni- or bilateral, in 
the kidney region 

2 Cases in which there are attacks of colicky pain along the course of the 
ureter 



side 

der 


—Autopsy specimen of urinary tract of ten da^ old infant Note narrowng on leit 
TsJnf ^ renal P^his, again at crossing of iliac \es5els and just before entrance into the bbd 
e mar ed spindle like dilatation in pelvic portion of the ureter and again in lumbar portion 


3 Cases in which the child has a marked ptoiria, cachexia, recurrent or per- 
sistent fever 

Diagnosis In some children, the presence of a tumor in the upper abdomen 
attracts the attention of the mother or famil)'^ physician In others, the pyuria with 
or without concomitant fever, marasmus, etc , point to the urinary tract as the 
source of the symptoms Unfortunately, many cases in the second group go on 
or months or years mthout being examined The necessit}'- of a thorough urologic 
stu y (see Chapter 10) in every child presenting one of the above clinical pic- 
tures cannot be too strongly emphasized Excretorji urography can be of much 
service if there still exists some renal function 

Treatment This should be conservative, i e , dilatation with gradually in- 
creasing calibers of ureteral bougies, beginning with a No 4 F Campbell has 
^ a 17 F cystourethroscope which will permit the passage of 

2- Garceau catheter, which gives adequate dilatation for a child up to U 
y ars o age The most favorable cases are those in which the stricture is at 
ureterovesical junction Following the dilatation, a lavage of the renal pelvis 
can be earned out with a 1-500 or 1-2000 solution of nitrate of silver, varjung 
in strength according to the age of the child Kretschmer reports some excellent 
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results after meatotomy of tlie vesical onfice of the ureter in strictures at that 

In congenital stnctures at the ureteropelvlc Junction with marked hydro- 
nephrosis only a nephrectomy can as a rule be considered, provided that the 
function of the opposite Udney JusUfies such a step Plastic operations for cor 
rectlon of strictures at the upper end of the ureter are not weU tolerated by 
children and are very difScult from a technical point of view 



Flo, W7 — Crojnani {rom Kvtn nxKrtbt oV! girt pmetilins «>TQirtotQ» of iestro mal loftc 
tkro due to ocuro g odc d>ihu>ction 

A. Note dilated right rmal privi* and ureter Between there, i complete redupUcation or Uni. 
oI the nrcter b to be »een Note wdden nairowini: at lower end ol orrlrT due to itrldiire tornuUon 
B Oppoiite ride, ihowlng more uniform dBaUtlon of renal pdvb and ureter with onl> 
aarroaliig it their Junctkin Note much wWer fower endlag of iLb ureter 


2 Congenital Valvet or Fold*. 

Congenital v’alt-es or folds of mucous membrane projecting Into the ureteral 
lumen ha\*e been found in the fetus and newborn Moelfler Englisch Rob- 
inson and Gerard According to the last named author thej occur in 5 per cent 
of all necropsies of fetuses and new bom children The> are usuallj found at 
the letTls of the normal na^^o^nngs of the ureters The onlj report of a clinical 
case in which such a t'aKe caused ureteral obstruction is t^t of Gottlieb (7>il 
Urol Chir 1929 26 301) A large h\ dronephrosis was found at operation due 
to a \-al\e in the \ipperTno«t portion of the ureter Unfortunate!) no draning of 
the specimen accompanied the report so that it is uncertain whether the \*al\-e 
was pnmar) or vcondarv to a kinWing of the ureter b\ the h\dronephro<l 5 
3 Congenlul Dilatation of the Ureters wdthout Mechanical Obstruc 
tlon. 

So man> cawn of this t%T>e ba\-e been publi bed that the 


existence of ureterec 
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tasis, without the presence of a distal obstruction, can no longer be questioned 
INIany, like a case (Fig 347) reported by one of us (Amer Jour Dis Children 
1929, 38, 1006) are due to faulty neuromuscular function Examination in this 
case showed widely gaping ureteral orifices and the existence of a bilateral vesico 
ureteral reflux when a cystogram was made Similar findings are reported by 
Sargent, Bouchard, Eisenstaedt and others The condition may be unilateral but 
IS usually bilateral The ureters form a huge sausage-shaped mass with marked 
tendency to kinking (Fig 347) In our case, such a kink appeared to obstruct the 



Fig 348 Case of bilateral ureteral diverticulum Diagrammatic sketch of conditions found at 

operation (Courtesy of Dr N P Rathbun ) 


passage of urine and temporary improvement followed a lateral anastomosis of 
the two loops of the kink 

The cxinical picture is that of pyuria and chronic urosepsis Without a 
urologic examination the condition cannot be distinguished from that due to a 
congenital ureteral stricture As to treatment, obstructive sphincter spasm at the 
vesical outlet must be excluded If this has been done, only frequent lavages of the 
upper urinary tract are of any avail 

4 Congenital Diverticula 

In a recent paper (Am Jour Surg 1936, 34, 385), Campbell reported 24 
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clinical and necrops> cases (including a clinical case of his own") In addiuon, cases 
ba\e been published b> Handl Schmutte Gottlieb and Brown, making a total 
oi 28 Pcperes case is the onlj one in which multiple bilateral di\’erticula and 
Rathbuns the only one in which single bilateral (Fig 348) diiTilicula were 
found The embr>oIogic ongln Is not clear Somcma) be of acquired origin sec 
ondary to a ureteral obstruction as In Peperc s case in which a sarcoma whose 
location is not giN^n was found In a man 47 jears of age 

A dii-erticulum tna> be present throughout life without giving rise to sjnip- 
toms until infection or calculus formation occur*, the pjmrla and pom resembling 
that of a ureteral obstruction appear The diagnosis has been made In a number 
of the reported cases bj the coiling up of opaque catheters in the div*ertjculum 
and confirmed bj ascending (retrograde) urograph> Divertlculectomj has been 
done in 7 cases and nephroureierectomj In an equal 
number The latter operation may be unav’Oidable if 
adhesions preNTnt exasion of the sac. 

5 Spiral Twist or Torsion 
This is the result of failure of the ureter to rotate 
with the kidnej and is followed bj ureterectasis and 
pyelectasis Tjpical cases hav-e been reported b> 

Baetzner (Fig 349) Campbell Block and Eisendrath 
In Blocks caw (Zeit Urol Chir 1924 14 221) there 
were multiple twists in the others only n single one 
(Fig 349) 

6. Congenital Kinks 

UarroAX. Kink* There is still considerable dis- 
cuaion as to whether true congenital kinks occur 
"Man) urologists contend that ureteral kinks arc as a 
rule a sequence of (a) abnormal mobility of the kid 
ney with resultant folding up (usually close to the 
renal pelvds) of the ureter or (b) of a redundancy of 
the ureter so that there Is similar folding up or kink 
ing (Fig 146) There are some who claim that ev'ery 
kink whether of congcmtal or acquired origin must 
give rise to symptoms the most prominent of which 
is pain either in the form of a dull ache or more severe colicky pain. In our 
opimon there are many cases without abnormal mobfljty of the kldnej in 
which there Is normally an unusual length or redundancy of the ureter so that 
ft folds up (Fig 146) That such a kink of congenital origin can give rise to a 
clmlcal picture (pain etc ) is an unsettled quesuon One can be easily deceived 
as to the presence of a kink unless the catheter Is completely withdrawn before 
the ureterogram or plain exposure fa made (Fig 147) because the catheter 
vf ^ ^ r«iOTdant, i e long loosely held ureter can easfly cause an artificial 
kink as shown In Fig 147 If there arc symptoms of renal infection on the side 
which the kink fa located, u fa not to be denied that there may be a 
direct relation between the two 

One should .Iways emralne (a) as to the possible presence of a movable 
Kidnev with resultant hnlang of the ureter and (b) exclude the hmls at the 
ureteropelvlc Junctton which are -econdarv to abnormal ureteral inserts or acres- 
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sory vessels The use of combined radiographic and cystoscopic tables in which 
films can be taken with the patient first in horizontal and then in almost upright 
position (Fig 135) has thrown much light on the relation of ureteral kink to 
abnormal mobility of the kidney 

It IS as difficult to say that a large number of kinks of the ureter are of con 
genital origin, as it was in the case of ureteral strictures, except in infants and 
children Vl^en one examines a specimen of hydronephrosis after nephrectomy, 
in many cases it is equally impossible to determine whether the kink or folding 
up of the ureter (with its separate portions enclosed by a membrane of adhesions 
as shown in Fig 351), was primary and the hydronephrosis secondary, or vice 
versa 




Fig 3S0 — Necropsy specimens from cases of postcaval ureter A Drawing of specimen of E 
von Gierke’s case (Zeit Urol Chir , 1928, 25, 280) B Draivmg from photograph of hydronepn- 
rosis due to postcaval course of the right ureter K Kengyel’s case reported (Zeit Urol Chiii 


Thompson and Bumpus (Jour Amer Med Assn 1930, 94, 771) found m 
looking over a number of urograms showing a ureteral kink, that a succeeding 
film would not reveal the presence of a kink They believe that many are artifi- 
cially produced when the patient, before exposing a film, is instructed to “take 
a deep breath and hold it ” If a film is made during expiration the kink disap 
pears They were able to demonstrate this in three cases A kink should not be 
regarded as of clinical importance unless accompanied by a hydronephrosis 
7 Post-Caval Ureters (See Fig 350) 

This IS due to the persistence of the posterior cardinal vein caudal to the 
renal veins The first case was observed at the necropsy of an infant severa 
weeks old and reported by Hochstetter A second observation was made at 
necropsy of a man 55 years of age and reported by Fritz Kolisko in 1908, un 
a third one by Gladstone Roger C Graves noted the existence of this anomaly 
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m cats in 1922, and the embrj^ologic side of the question was studied by McClure 
and Butler in 1925 

Derbes and La Nasa (Urol and Cut Re\ 1937 41 172) have collected 18 
observations, 14 made at necropsy and 4 cHnlcall> 

The kidney, during its migration in a cephalad direcUon in the embr>o, Hes 
for a time behind the \ena cardinalis the pnmiU\e vein of the posterior porUon 
of the body An anastomosis forms from the level of union of the iliac veins to 
that portion of the V'ena cava which is cephalad to the kidney The primitive vena 
c arHinnIk disappears and this anastomotic >*010 becomes the permanent vena 
cava infenor If however, the right postcardlnal vein fails to atrophy it forms 
the Tnnin channel from which the vena cava develops and the ureter is obliged 
to pass behind it (Fig 350) 

In the reported bj Gierke (Zelt, Urol Chir 1928, 25, 279) there was 
a high division of the common iliac veins so that the nght ureter passed behind 
the nght common iliac instead of behind the vena cava. 

Of the four clinical cases thus far reported, the preoperative diagnosis was 
the same, viz hydronephrosis in all The actual cause of obstruction (Fig 350) 
was found at operation, Randall is of the opinion that a peculiar Tiuttonbook 
deviation of the opaque catheter may prove to be a valuable diagnostic sign 
m the future 


Akoualies or Oaicm an© TERiOKAnoN 

1 Anornalies of Origin 

The renal pelvis and its calices develop as an expansion from the upper 
end of the embryonic ureter The latter under normal conditions, Ues at the most 
dependent portion (Fig 145) of the renal pelvis an anatomical arrangement which 
renders it easier for the peristalsis of the musculature of the wall of the renal 
pelvis, to propel the contents of the pelvis Into the upper opemng of the ureter 
When this orifice is located at a point which is at a higher level (as the result 
of faulty development of the renal pelvis) there Is Interference with the escape 
of unne into the ureter The terms anomabes of origin or faulty orlgm or 
faulty insertion, ore therefore incorrect from an embryologlc point of view 
because it gives one the impression that the ureter develops from the embryomc 
renal pelvis Instead of the opposite Ije that U» renal pelvis m reality develops 
from the upper end of the ureter It Is not dear why m some individuals the 
junction of the ureter and renal pelvis should be at a higher level One might 
theorize that the lueter develops m a cephalad direction more rapidly thnn the 
renal pelvis and hence its upper end comes to he at a higher point This would 
serve to explain some of the cases in which the ureteropelvic junction is relatively 
high or on the posterior Instead of the mesial aspect of the renal pelvis. These 
two constitute the most common forms of so-called faulty origin or insertion. 
There are, however cases like those of Manasse m which the ureter follows along 
the entire anterior (ventral) aspect of the renal pelvis of a completely rotated 
ki^ in order to enter its posterior (dorsal) aspect. We are of the opinion that 
the valve or spur formation or kinking of the ureter so often seen in cases of 
hi^ insertion of the ureter is secondary I,e,, as the fluid accumulates in the renal 
pelvis a pouch is formed (Fig 351) at Its lowermost portion This results In an 
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exaggeration of the angle Avhich the pehns and ureter form -mith each other so 
that a shelf or spur is formed between the two, which becomes more and more 
marked as the pelvic distension increases The folds which the ureter shows (Fig 
351) after emerging from the renal pel\is, held together as these folds are by 
thin membranous adhesions, we believe, are also secondary* to the obstruction - 
If such a view be accepted, we believe it will greatly simplify comprehension 
of the question INIany^ text-books hold that there are in addition to high inser- 
tion, vahes at the ureteropelnc junc- 



Ad\anced hj dronepbrosis apparentJv due to faulh ureteral onsui The membrane 
J enclosed and firmh held to pehis, has been reflected to show ureteral 

pre%aous operation such as pjeloplastj had been performed 
j , ^ ureter (left) The second ureter ends bhndh abo\e and below Its lower 

end greatly dflated and fiUed mth calculi A few calculi also found in middle portion of tbe 
accessory ureter (Clairmont ) 

of invagination into the renal pelvis of the upper end of the ureter Both are 
mentioned^ as primary conditions and equalljr responsible with high “inserPons 
or origins of the ureter for the resultant hy^dronephrosis We desire to repeat 
that we feel that the high location of the ureteral orifice is pnmaryr and that ah 
the other findings are secondary 

Clikical Importance The relation of congemtal hydronephrosis to ab- 
normally high location of the outlet of the renal pehns has been known for manj' 
years There are a large number of reported cases in which this anomaly^ was 

^ustration of such a case m Chapter 53 following pjeloplastj, fifteen lears before, f®^ 

stncture at ureteropeh 1 C junction 
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either found at autopsy or at operation Many forms of plastic operations for 
the correction of the condition have been attempted 

Based on these observations and with our knowledge greatly added to by 
ureteropyelography we can today divide the cases as encountered clinically into 
two groups 

1 Those in which pain etthzh constant or in the toru of recurrent 

COLICS IB THE ODTSTANUINO FEATURE 

2 Those in which all of the well known findinos of a hydronephrosis 

ARE PRESENT 

The first group are recognized chiefly by the radiographic f i ndin gs viz, the 
ureter Instead of bdng a continuation of the most dependent portion of the renal 
pelvis proper (lug 145) is found at a higher level either on the mesial or postenor 
aspect of the pelvic shadow The number of cases of this variety which have been 
reported is still quite smalL 

In the second group one Is only able to make a diagnosis of some obstruction 
at the pelvic outlet The opaque medium can only be injected as high as the uretero- 
pelvic junction m some of these cases In others, one can fill the entire pelvis 
but even here It is usually impossible to moke an exact diagnosis before opera 
tion as to the type of obstruction Of great value in such cases is our ability 
through the aid of serial roentgenogiaphic exposure following excretory urography 
to observe the delayed emptying time of the renal pelvis. 

As to the operative rebef of the cases In both (viz the p>aln and tumor) 
groups success or failure Is dependent we beheve more upon the question of the 
degree of accompanying infection than upon the particular type of plastic 
operation, 

2. Blind Ending Ureters 

It Is necessary to exclude under this beading cases of congenital solitary 
kidney In which a ureter and ureteral orifice arc found on the agenesis side but 
the ureter ends blindly In the older literature many of the reported cases were 
m reality examples of a different congenital anomaly ureterocele (Fig 355) 
which are not blind ending ureters because a minute orifice allows the escape at 
intervals of the urine. Some of the reported cases in which a c>'5tlc protrusion was 
found in the vaginal wall or posterior (male) urethra were described as blind 
ending ureters. They should have been termed cases of ectopically ending ureters 
because in many the cystic protrusion had an opening from whi^ urine escap)ed 
If a cystic dilatation exists at the lower (most common) or upper end or at both 
ends of a bhnd ending ureter It remains closed unless a spontaneous perforation 
takes place or It Is operativel) (at lower end) opened 

The following varieties of blind enoino ureters have thus far been 
reported 

a Ureter of a single"' kidnej ends bllndlj below This Is often found in 
cases of congenital renal hjpoplasla (•«€ Chapter 32 ) 

b Ureter of upper or lower half of a double’ kidney ends bllnd]> above and 
below (Fig 352) In the latter ca^ the lower blind end was filled with calculi 

c Ureter of one half of a double kidnej on one or both sides ends bUndI> 





54 : 4 : 


URETER 


d Cases in i\hich t-no ureteral orifices are found on one side of the bladder 
but one of the tv o corresponding ureters ends blindly 

e Cases like those reported b}" Lau and Henline (Jour Amer ]\Ied Ass’n. 
1931, 96, 587) and b}’’ Chwalla in -nhich three ureteral orifices were found 



, , ending of the ureter of the upper half of a left double kidne} ui the 

Duie just belov the e-rtemal meatus (Courtes\ of Dr E Papin) Note ureteral catheter inserteQ 
into the ectopic ureteral orifice 

on one side of the bladder but one of the corresponding three ureters ended 
blindlt 

The most common locations of the lower end of blind ending ureters is of 
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considerable clinical Interest, because If Infection by the hematogenous route takes 
place, the resultant sjTnptoms may simulate closely those of other lower abdominal 
acute or chrome conditions. The lower end may be found 

In the true pelvis dose to the distal portion of a normal or bicomuate uterus 
In or behind the postenor wall or floor of the bladder 
In the anterior \’aginal wall or in the posterior (male) urethra 
A Harris (Jour Urol 1937 38 -442) as well as Sisk and Kundert (Jour 
Urol 1937 38, 261) have recently reported cases in which a diagnosis of blmd 
ending ureter was made by ascending urography 

There are no typical clinical picttirea for this ureteral anomaly When 
infection superv’enes removal of the blind ending ureter and corresponding half 
of the double kidney heminephrectomy may be necessary as was done in Allen 
bach and Boeckel 5 case (Jour d^rol 1926 21 46) 

3 Ectopic Ending of One or More Urctera 

Instead of ending as It does normally at the angle of the trigone which 
corresponds to that of the kidney from which it arises an abnormal termination 
of the lower end of the ureter may occur In both sexes. 

Up to 1937 we have been able to find the reports of 282 cases, of which 82 
were In males and 200 in females 
Origin 

a. It there is only one ictopicall^ endino ureter it may be that of a 
single normal kidney or that of the upper or lower half of a double* kidney Cases 
of the ureter of an ectopic congenital solitary or hypoplastic or horseshoe kidney 
ending ectopically are comparatively Infrequent 

b Ip THERE ARE TWO ECTOPicAixY ENMNc URETERS they may be 

1 The ureters of two single (normal) kidneys 

2 A ureter from the upper or lower half of a double kidney on each side of 
the body 

c. One ureter may correspond to a single kidney of one side and the other 
ureter from the upper or lower half of a double kidney on the oRxisIte side of 
the body 

d. The two ureters correspond to the two halves of a double kidney on one 
side of the body 

I-ocatlon of endings and number of casee (up to July I 1937) 

3Iale bladder — no reported rjtv*. 

Male urethra — 53 cases 

Seminal \*eslcles (Fig 354) vas deferens and ejaculatory duct — 29 cases. 

Female bladder — 11 cases 

Female urethra — 46 cases 

Vestibulum vaginae— 88 cases. (Fig 353 ) 

Vagina uterus and Gaertner s duct — 55 cases. 

It IS of mterest to note where the endings were located when two ureters were 
in\‘ol\‘ed 

Both in male urethra (Oblci) both in female urethra (Kretschmer and 
eany Thtlow Jloms) both jn vestibulum vaginae (Spitxer and Walhn Hasel 
B prst Egorow) both In respec tive halves of double vagfna (De Paul) one in 

ot tea* douHTliao m the dupUr oTjw^dTtC 
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vagina and other in vestibule (Ottow) , one m vagina and other in bladder (von 
Rihmer) , one m vagina and other in urethra (K Schroeder) , one in female 
bladder and other into urethra (Judd) 

Clinical aspects in the male ectopic ending in posterior urethra 
Of the 53 cases, only 15 were clinical In 11 of the 15, the search for a source of 
pyuria led to the discovery of the ectopic opening by urethrocystoscopy and con 
firmation by ascending urography In Day’s second case a calculous shadow m 
the true pelvis was found to he in a ureter which ended in the posterior urethra 

ECTOPIC ENDING IN SEMINAL VESICLES, VAS DEFERENS AND EJACULATORY DUCT 





Fig 3S4 The ureter from the upper half of a double kidney ends in the seminal vesicle of the 

same side (Erhardt Schmidt’s case ) 

These were all necropsy observations In 16 the ureter ended in the seminal 
vesicle, in 7 in the vas deferens and in 6 in the ejaculatory duct 

Clinical aspects in the female The chief complaint in most of the clini- 
cal cases was incontinence since birth The dribbling of urine, when the ureter 
ends in the vestibule or vagina, is continuous, thus differing somewhat from the 
cases in which one or two ureters end in the female bladder or urethra Here, the 
patient can void, but there is incontinence in the intervals between spontaneous 
evacuations of the bladder 

a INSPECTION 

The vulva and vestibule on all sides of the external urethral meatus should 
be carefully inspected The ectopic ureteral orifice is, as a rule, located m the 
lateral or inferior quadrants (Fig 353) of the circle whose center is formed by 
the urethral meatus Often after having asked the patient to void, and the bladder 
is empty, one can see a few drops of urine escape at intervals from an ectopic 
orifice near the urethral meatus 

Search for ectopic ureteral orifices in both sexes is simplified by injecting 
intravenously 5 cc of an 0 4 per cent solution of indigo carmine 

If an opening has been found which is suspected to be the orifice of the 
ectopic ureter, an attempt to insert a small caliber ureteral catheter can be made 
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In a certain number of reported case< a few drops of urine escaped from the 
catheter and the latter could be Inserted far cnouph to obtain a ^tlsfacton 
urojjram enabling a diagnosis to be made not onU of the length and contour of 
the ectopic ureter but als3 whether it was the ureter of a simple or of one half 
of a double kidnej If more than one ectopic orifice is found the «amc diagnostic 
methods enable one to determine whether one ureter on each side of the bod) 
corresponds to a single or one half of a double kfdncj or fmallv whether there are 
two cctoplcall} ending ureters both of which corropond to the tno halv-cs of a 
double kidne> 

Much patience is required In the search for an ectopic ureteral onfice in the 
N-agina E\er 3 portion of the anterior wall and lalonl fomfccs must Iw carcfullj 
inq>ected to detect the evape of a few drops of clinr or lurbltl (in infected cases) 
urine The same Is true for ectopic orifices In the female urethra Although the 
McCarth} osto-urclhroccope has rendererl Jns'aluablc scr\dccs In the search for 
ectopic ureteral orifices In the male urethra this is not true in the case of the 
short female urethra C>sto*copj alone sufiices to detect an ectopic ureteral onfice 
located near the \eslcal neck 

b tJPETllROC\StOSCQr\ AS A DIAGNOSTIC MCTIIOO 

To sum up the urcthroc>sto«copic findings we maj encounter 

(a) TiVO formally located Oncers One should alu"i>'s sa«pect that the 
ectopic ureter corresponds to one half of a double kldnej on one side or if there 
are two ectopic ureteral onfices that one of them corresponds to half of a double 
kldne> on one side and the other to half of a double kldne> on the opposite side 

(b) Single orifice (normall) locatcil) In bladder ma> correspond to a single 
kidne> of one side the ectopic ureteral orifice corresponds to a single kidney 
of the other side or as rarcl> occurs to half of a congenital solitar> kldne> with 
two peU-es and two ureters, 

(c) Both Orifices -ibsent in Bladder Either the ectopic ureteral orifice 
corresponds to a congenital solitary kldnc> or there arc two ectopic ureteral 
onfices corresponding to a ureter on each side of the bod> leading to a kidnej of 
the simple tjpe 

(d) Two Onfices on One Side and ^one on the Other Side of the Bladder 
This e\Tdentl> indicates the presence of a double kidney on the side where the 
two onfices are located and the question presents whether the ectopic ureteral 
onfice corresponds to a simple or to one half of a double Udnej on the opposite 
side If there are two orifices on one side of the bladder and none on the other 
one should always keep m mind the possibility of the existence of two ectopically 
ending ureters of a double kidney on the other side 

(e) Two Orifices on One Side and Only One on the Other Side of the Bladder 
This means a double kidney on one side The ectopically ending ureter unques- 
tionably corresponds to one half of a double kidney on the opposite side 

c. EXCRETORY (DESCENDING) AND RETROORAOC (ASCENDINO) UROORAPnv 

In the chapter on double kidney attention will be drawn to the fact that when 
® only a single (superior or Inferior) calyx is found by either or both 

^ the abo\^ mentioned diagnostic methods one should suspect the presence of a 
double kidney 

tw ^*^terpretation of the urograms (excretory or retrograde) as to whether 
Utt ectopically ending ureters and the corresponding simple” or double kidneys 
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are normal or pathological, does not differ in any manner from that observed in 
other urological affections In general, retrograde (ascending) urography has up 
to the present time given better pictures in cases of ectopically ending ureters 
A catheter should be inserted as high up as possible through the ectopic 
ureteral orifice Instead of using, as formerly, a 12 5 per cent sodium iodide solu 
tion, the same opaque mediums are to be recommended as are now employed for 
intravenous urography, but in 20 per cent strength to outline the course of the 
ectopically ending ureter and its corresponding renal pelvis Not only does a 
deeper shadow result in retrograde injection of the ureter and renal pelvis, but 
the solution is far less irritating 

In looking over the various reports of operations for ectopically ending 
ureters, one has the impression that the ideal method of treatment, if this is 

feasible, would be to reimplant (by the 
Fig 3SS abdominal route) the ureter into the blad- 

der In the case of unilateral or bilateral 
ectopically ending ureters which arise 

Fig 356 


Fic 355 — Bostroem’s case where one of the ureters of a double kidney ended in a ureteroce e 

which blocked the vesical outlet 
Fig 356 — Cystoscopic appearance of ureterocele (Baetzner) 

from one half of a double kidney, nephrectomy or heminephrectomy respec- 
tively are the operations of choice If there are two ureters, ending ectopically 
and corresponding to the two halves of a double kidney, only complete nephrectomy 
will relieve the condition, unless reimplantation of one or both into the bladder 
IS possible 

4 Ureterocele (Cystic Dilatation of the Lower End of the Ureter) 

By this IS meant a herniation of all of the layers of the ureteral wall into the 
bladder lumen The etiology is still the subject of discussion Some believe that 
the principal factor is a stenosis or at times, a complete occlusion of the ureteral 
orifice Others hold that there is also an absence of the normal mode of attach- 
ment between the wall of the ureter and that of the bladder Under norma 
conditions, they are separated by a connective tissue layer, known as Waldeyers 
sheath When this is poorly developed, it is not difficult to visualize bow a nar- 
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rowed or occluded \-esical orifice of the ureter would result la such a degree of 
pressure from the reno-urcteral side, as to herniate a loosely attached lower 
portion of the ureter The wall of such a ureterocele always reveals microscopically 
muscle fibers which are continuous with those of the ureteral wall The surface 
is covered by the epithelial limng of the bladder At times one can see a minute 
ureteral orifice near the apex of the protrusion (Fig 356) The latter vTiries 
greatly In sije from that ofm harel nut to one filling the entire bladder lumen 
The sue which such a ureterocele may attain is of much clinical interest. 

Clinical Picture* 

I The protrusion may occlude the ureteral orifice of the opposite kidney 

2 The protrusion may occlude the neck 

Fig. 357 of the bladder (Fig 355) in such a manner 

as to give nse to chronic retention of unne 
as In one of our cases 

3 The protrusion may prolapse through 
the externa! unnary meatus (Fig 357) and 
become gangrenous if the condition is not 
recognized This has resulted fatally in sev 
eral reported cases. 








„ ^*7 — ProlipM of a ureterocele tbroagb eUemtl matu* of femak rhn^ (Gdpd lod 

W ouenDCTK'i CMC ) 

ff of \ right urrterwle with the »lt of timlory Drofr»phy ind 

1 bltdder Cue reported by Prof E MinymTiol of Rocoe in &t, Urol Chk 

.1 I-. ureterocele b otrtUwd by the clenr looe doe to Introduction of 

■It hjto the hkddcr (Courtoy of Prof E MinfUiInL) 


Aside from the clinical pictures which the above present the condition 
presents no symptoms by which one could suspect Its presence The diagnosis 
is as a rule made upon cystcscoplc examination One secs a translucent, ovoid or 
round protrusion in the vidnlty of the ureteral orifice on one (Fig 356) or both 
sides of the bladder 

_^e possibnilj of the ureterocele involving one (Fig 359) or both ureteraJ 
onfices (Rendu 8 case) of a double kidney must be constantly borne in mind 
ae cystoscoplc appearance of a ureterocele is well shown In Fig 356 Not 
uncommonlj one can observT the intermittent efflux of urine from the minuU 
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orifice at or near the apex of the protrusion The ureterocele often varies m size 
while under inspection according to whether it is filled with urine or not Ib 



Fig 3S9 —Appearance of opened bladder showing ureterocele of the lower half of a 
Note minute ureteral orifice close to internal meatus (lilpl 


double kidnev 



surface is covered by smooth mucosa with well marked vessels (Fig ^ ^ jp 

be differentiated from a prolapse of the epithelial lining of the ureter as see 
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cases of calculi Impacted at the vesical orifice The picture of an acute edematous 
mucosa presenting an appearance like that of an open flou-er with a depressed 
center, is quite different from that of a ureterocele Not infrequently some of the 
other ureteral anomalies previously described are associated with a ureterocele 
eg stneture, torsion etc, 

Thc treatment should alwaj'S be conserv'atKe and consists in repeated 
fulguratlon through the entire thickness of the wall of the protrusion The sac 
will collapse rnpldlj after the ne^s orifice Is made If this Is unsuccessful the 
bladder must be opened supmpublcall> and after excision of the protrusion the 
cut edges of the bladder and ureteral walls approximated 
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A nonpenetrating or penetrating force 

GYNECOLOGIC OPERATIONS 
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INJURIES OF THE URETER 

These occur as the result of 

1 Those due to action of a force having its origin outside of the body, le, 
by external force 

2 Gynecologic operations 

3 During urologic diagnostic or therapeutic procedures 

A Nonpenetrating or Penetrating Force 

1 Those Due to a Nonpenetrating Force 

These are the result of a fall, a kick or a crushing force acting over the 
lower thorax In the majority of cases, the ureteral injury accompanies an exten 
sive one of the kidney (see Chapter 33) It is comparatively rare for such an 
injury to be confined to either the renal pelvis or the ureter The upper (abdominal) 
portion of the ureter is most commonly involved, especially the ureteropelvic 
junction The symptoms so closely resemble, at the time of the accident, those of 
injuries of the kidney as to be indistinguishable from them Later, even though 
the ureter be only slightly injured, the organization of the pen-ureteral hema 
toma may compress the ureter to such an extent as to result in stricture formation 
and hydronephrosis 

The diagnosis at the time of injury by excretory urography will be dis 
cussed in connection with injury of the kidney (Chap 33) 

The diagnosis of the sequels of ureteral injury by the action of a non 
penetrating force has been greatly simplified by the use of excretory urography) 
but as pointed out in enumerating the pitfalls of this method (Chapter 7), there 
may be so little functionating kidney tissue remaining, that visualization of an 
accompanying hydronephrosis is impossible, and it is necessary to employ retro- 
grade (ascending) urography as shown in a case reported by one of us 

The treatment of ureteral injury due to a nonpenetrating force immediately 
after the accident does not differ from that of the same type of injury o 
the kidney (see Chap 33) As to the treatment of the sequels, one must be 
guided by the degree of stricture formation in the ureter and its effect on the 
idney If there is an accompanying advanced stage of hydronephrosis or recur 
rent hematuria, only nephrectomy can be done, inasmuch as plastic operations m 
t e presence of the marked fixation of the ureter do not appear very promising 
The same is true of resection of the strictured area 
552 
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2 Those Due to a Penetrating Force 

These may be due to penetration of the ureter by bullets, shell fragments, 
bayonets or other cutting weapons. An unusual case was reported by Dolan (dis- 
cussion of paper by W E Stevens Jour Uro! 1934 31 741) m which both 
ureters were completely dinded m their pelvic portion b> a piece of glass inadent 
to an automobUe acadent. In general injury of the ureter b> a penetrating force 
h 3 \'ing Its origin outside of the bod> is comparatively rare There is a record of 
onl> four cases dunng the World IV ar 

In a observed by one of us unne escaped from the wound of entrance of 
a bullet, four da)^ after multiple perforations of the intestine had been sutured, 
The fistula healed spontaneous!) no unne escaping after the sixteenth day 
Urography was not done later to ascertam if a stncture developed. In a case 
reported by Hawley (Am. Jour Surg 1935 27 513) excretory urography revealed 
a pjxlectasis on the sixteenth day after a gunshot wound which also mvolv-ed the 
intestines Later examination showed a stncture at the level where the ureter had 
been mjured, 


Injumes as CouPLicATioNfl or Gynecologic Otebations 


These can occur dunng the operaaon itself or be a late sequel as the result 
of scar formation The former is the more frequent and may involve only one 
ureter or both The entire ctoss section of the ureter may be divided by a scalpel 
or crushed whfle damping a v-essel most often the uterine where it crosses the 
ureter (Fig 38) or the ureter is Induded m a ligature of the vessel The injury ma> 
not indude the entire cross section of the ureter it may be partial so that 
od 1> a portion of the lumen is oeduded or there ina> be simplv an injury of the 
wall termed a parietal injury To Illustrate this latter t>pe a part of the dreum 
fenence of the ureter maj be crushed by an artery forceps or induded in a ligature 
with the result that If necrosis of the wall taLcs place there is escape of unne 
through the opening 

Unilateral Injury of the Ureter 

Earlv Svstptoms or Unilateral Injury Monj cases of injun of onl> one 
ureter do not present an> immediate postoperativ'e symptoms. It Is onl> when 
s>’mptoms of stncture or of hvdroncphrosfs are found that the traumatic ctiologj 
is thought of In other cases one or two sequels of the ureteral injur) gi\-e 3 rise to 
s>'mptom5. If the site of injurj communicates with the general penloneal cavltj 
the cllmcal picture depends upon whether or not the unne is infected. If it is a 
generalued pentonitis follows with all of its classical sjuiptoms If the urine is not 
infected a to-called urinarj asates follovrs, Hunner (Jour Urol 1932 2S 333) 
reported two and one of us has observed three others. The peritoneum seems to 
h3\-e a remarkable tolerance for the presence of urine ns can often be «een In 
cases of intraperiloneal injur) of the bladder 


If the level of injur) does not communicate with the peritoneal cant) the 
mcKt frequcnl ^uel is the escape of unne from the %-acIna i,e a fistulous com 
municatlon has fotmed between the vagina and ureter 

Lati Sntrroiij or Lmutieal Kjcta In the mnjorit) of caws the 
i«uU wni heal rpontaneon.K but m Stoeckel has aptlj remarked this Is a ssmtv- 
Jn the incomplete s-anets of urelerosmnnal 
mia (Ha 361) there is a communrcstion with both the bladder ami the s-aema 
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The prognosis is better so far as stricture formation and hydronephrosis is con- 
cerned in this t)^e than in the other or complete ureterovaginal fistula (Fig 361) 
Here obliteration of the ureter and resultant hydronephrosis is almost inevitable 
The diagnosis of the level of a unilateral ureteral operative mjur}^ and its 
effects on the upper urinary tract can only be made by ureteral catheterization, 
1 e where the obstruction is encountered aided by ex- 
cretory urography to determine the degree of ureterecta- 
sis and pyelectasis 

Symptoms o£ Bilateral Injury 
The outstanding clinical feature of these cases is 
anuria, hence following a major operation of the tj^oes 
pre^nously mentioned, it is imperative to cathetenze 
a patient who has not urinated during the first twelve 
hours If the bladder is found empty, a cystoscopy and 
ureteral catheterization must be immediately done If > 



the ligature which occludes the ureters has been loosely 
tied, there is a slight chance that by manipulation, the 
ureteral catheters can be passed beyond the point of 
obstruction If this occurs, the catheters are left m situ 
to see if anjf urine escapes, but if not, a flat film is ex- 
posed with the catheters still in the ureter If an im- 
passable obstruction is encountered on both sides, the 


Fig 361 




Fig 361 — Ureterovaginal fistulae The illustration on left represents the incomplete 
Part of the urine escapes into the bladder and some into the \agina In the illustration on the ng 
is shown a complete ureterovaginal fistula None of the unne enters the bladder, all escaping m 
the vagina Patient was seen when all of the unne was escapmg into vagina from bilateral 
laginal fistulae One side healed after use of mljung catheter (see text) Nephrectomy was 13 
performed on the other side 

Fig 362 — Ureteropyelogram from case of ureterovaginal fistula and ureteral stncture, foUoning 
hjsterectomy (see text) Note marked dilatation of the ureter above the pomt of constriction opp 
site left, sacroiliac joint Nephrectomy unavoidable because of pyelonephritis 


flat film yields information as to the level of the occlusion if the wound is to he 
reopened, as will be mentioned under treatment 

Treatment o£ Operative Injury o£ the Ureters 

As A PROPHYXACTic MEASURE agaiDst injury of the ureters, the insertion of 
ureteral catheters before operation is routinely done by some gynecologists 

Immediate repair should be done in the form of uretero-ureteral anastomosis 
or reimplantation into the bladder, i e , ureterovesical anastomosis if during ^n 
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operation it should be discovered that the ureter has been clamped divided or 
included m a ligature The best and simplest method according to Sisk (Surg 
Gynec. and Obst 1935 60 857) is end to-end anastomosis over a ureteral catheter 
used as a splmt A cut ureter should never be bgated unless the patient is m bad 
condition (Ncivell Arm Jour ObsL and Gyn 1933 25 220) because if the 
unne is infected, scnous postoperative complications will result In spite of this 
some gynecologists simply ligate a cut ureter hopmg that the urine is not 
Infected 

In the majority of cases mjury to the ureter is unilateral but m a certain 
number both ureters are involved 

If a patient does not void within twelve hours after operation she should be 
cathetenied If no urine is found in the bladder cystoscopy and ureteral catheten 
ration must be done immediately If the bgature including the ureters has only 
been loosely tied there is a shght chance that the catheter can be manipulated 
so as to be inserted beyond the level of occlusion on each side 

If this manipulation has been snccessful the catheters are left in situ to see 
if unne escapes. If not a plain film exposure is made with the catheters m the 
ureters. 

If it IS impossible to pass beyond the obstructions the abdominal indsion 
should be reopened withm the first 24-48 hours if the condition of the patient 
permits 

The urologist co-operates during the operation by passing ureteral catheters 
and manipulating them so that the gynecologist can repair the ureter or remove 
the ligatures (dellgation) which includes one or both of the ureters 

If the patient s condition does iKit permit reopening the laparotomy indsion 
or nothing has been done for the first five or ant days hopmg that n urcterovaginal 
fistula would develop only nephrostomy Is Indicated as a hfesaving -measure 
othenrise death from uremia after a vanable penod of anuna occurs 

As to the late treatment of ureteral Injunes Inddent to gynecologic opera 
tlons, vaginal operations to dose a urcterovaginal fistula are very unsatisfactory 
Late operations such as end to-end or vesico-urcterai anastomosis are seldom 
successful because of the mass of dcatndal tissue around the level of ureteral 
injury Usually only nephrectomy can be done for the resultant (Fig 362) 
hydroureter and hydronephrosis. 


Penittration of the Uretbi by Instroixents 
Cases belonging in this group of ureteral Injuries have been reported by 
Noble Hunner \ouDg Sargent, Geislngcr Henline and Burford They followed 
vanous methods emplojed in diagnosis or treatment of affections of the upper 
tract such as simple ureteral catheterization without or with the aid of a wire 
^let in the lumen of the catheter dflatnUon of the ureter or manipulation 
’«ilh ipeaal instruments for the nonoperative deliveiy of ureteral calculi and 
undue pressure In the injection of opaque media In urography 

^ U-pes of Jnjuo according to Henllne (Jour Amer Afed Assn 
IW 1^02 182) In one t>-pe the less common the Instrument perforates (Fic 

frequent the ureter is ruptured in 
Bcddtnts are more likdj to occur Khcn vjme patho- 
loRlcal change crista than In the normal ureter 
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STRICTURE OF THE URETER 
Preliminary Considerations 

In order to evaluate the results of a urologic examination of a suspected 
ureteral stricture, certain factors which can lead to an erroneous diagnosis must 
be constantly kept in mind These are 

1 That narrowings are present at certain levels in the normal ureter 

2 That spasmodic contraction of the circular muscle of the ureter has been 
observed m the normal human and animal ureter 

These observations have been confirmed clinically by Braasch, and others, 
and regarded as a manifestation of a pathologic physiology of the ureter 

1 Normal Levels of Narrowing 

A table showing the levels of the most common normal narrowings and the 
caliber of bougie or catheter which can pass through, is shown on page 33 

2 Muscle Spasm 

This has been shown clinically to result in an apparent narrowing or filling 
defect which will be seen at one examination and be absent at another 

Keeping these two sources of error in mind, we can now attempt to define 
a stricture of the ureter 

Definition 

A ureteral stricture is a narrowing of the lumen, due most commonly to 
inflammatory changes m its wall 

Such a narrowing must be found at the same level (distance in centimeters 
from the ureteral orifice) at every examination^ and urograms must reveal a 
ureterectasis above the stricture level in films’- exposed in series at the same 
sitting or in every film at subsequent sittings 

Classification According to Etiology 

All ureteral strictures may be placed into two principal groups 1 Those of 
congenital and 2 Those of acquired origin The former are found clinically as a 
rule in infancy and childhood, yet at times, cases are encountered in adolescents 
and adults, in which it is difficult if not impossible to determine whether they 
represent the persistence of a congenital anomaly or are the result of a postnatal 
infection 

Congenital Strictures 

These have been discussed in the chapter on Anomalies of the Ureter, and 
their clinical aspects in infancy and childhood will be taken up in the chapter on 
urological affections in that period of life 

Acquired Strictures 

1 Of inflammatory origin (nontuberculous and tuberculous) 

2 Following decubital ulceration (Fig 364) due to ureteral calculi 

3 Due to neoplasms, etc including those incidental to irradiation 

4 As a sequel of injury 

1 Strictures OF inflammatory ORIGIN (nontuberculous and tuberculous) In 

this subgroup, the infection may have its primary localization in the wall of the 

' It IS self-evident that these requirements only apply to cases -which have not been treated by 
dilatation, etc 
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As a rule, there is ureterectasis proximal to the area of stricture formation 
The degree of ureterectasis is in direct proportion to the degree of obstruction 
offered to the urinary current by the stnctured area 

With the exception of the specific histologic changes, incident to tuberculous 
infection, the fibrosis in cases with this etiology does not differ from that due to 
nontuberculous infection 

2 Strictures Due to Decubital Ulceration from Impacted Ureteral Cal 
cuLi (Fig 364) Stricture formation is not uncommon in cases where a ureteral 
calculus has been impacted for a long time It was formerly believed that this 
was most likely to take place in the juxtavesical (Fig 364) portion of the ureter 
A sufficiently large number of reports of cases of spontaneous perforation of the 
ureter in its upper portion have appeared to show that decubital ulceration from 
ureteral calculi can occur at any level and be followed by later stricture for 
matron 

3 Those Due TO Neoplasms (Fig 391) and Irradiation Narrowing of the 
ureteral lumen incident to neoplasms arising in the ureteral wall or compressing 
the ureter from without will be taken up in the next chapter They must, how 
ever, always be kept in mind in the examination of a case of stricture of apparently 
inflammatory origin 

The present extensive employment of irradiation for cancer of the uterus, has 
been followed by the report of ureteral stricture formation incident to the use of 
radium Bugbee (Jour Urol 1934, 32, 439) could find no reference to any reports 
of such a sequel up to the time his paper was published He had observed a 
umlateral obstruction in seven cases and a bilateral in one case, all of which had 
been treated with radium for carcinoma of the cervix In the first six cases, 
nephrectomy for pyonephrosis was necessary within intervals varying from five 
months to nine years following irradiation The most common location was 4 cm 
above the ureteral orifice 

In this subgroup of compression of the ureter by extrinsic pathological con 
ditions must also be included cases m which the ureter is occluded to a variable 
extent by calcified lymph nodes Reports have appeared in which such an occlusion 
without demonstrable changes in the ureteral wall itself had given rise to a 
syndrome resembling in every detail that of ureteral stricture or calculus 

4 As A Sequel of Injury This has been discussed m the first portion of 
this chapter, under injuries of the ureter 

Incidence, Location, Age and Sex 

As to the question of incidence, we are chiefly interested m this portion of the 
chapter in strictures of nontuberculous inflammatory origin 

Necropsy Incidence Our knowledge of their incidence is partly based on 
necropsy, partly on clinical observations As to the former, Schreiber (Surg Gynec 
and Obst 1927, 45, 423) claimed to have found “a stenosis m ten and an irregular 
ilatation secondary to a postinflammatory scarring in two” m 100 consecutive 
necropsies There was a narrowing at the level of union of the two ureters m a 
case of double kidney, a frequent finding, without being interpretable as a stricture 
in such an anomaly (Fig 431) In seven other cases, the ureteral condition was 
t e result of extension of infection from adjacent structures This leaves only four 
o the 100 necropsies in which stricture formation, apparently primary m the 
ureter, can be accepted as such 
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As a rule, there is ureterectasis proximal to the area of stricture formation 
The degree of ureterectasis is in direct proportion to the degree of obstruction 
offered to the urinary current by the stnctured area 

With the exception of the specific histologic changes, incident to tuberculous 
infection, the fibrosis in cases with this etiology does not differ from that due to 
nontuberculous infection 

2 Strictures Due to Decubital Ulceration from Impacted Ureteral Cal- 
culi (Fig 364) Stricture formation is not uncommon in cases where a ureteral 
calculus has been impacted for a long time It was formerly believed that this 
was most likely to take place in the juxtavesical (Fig 364) portion of the ureter 
A sufficiently large number of reports of cases of spontaneous perforation of the 
ureter in its upper portion have appeared to show that decubital ulceration from 
ureteral calculi can occur at any level and be followed by later stricture for- 
mation 

3 Those Due to Neoplasms (Fig 391) and Irradiation Narrowing of the 
ureteral lumen incident to neoplasms arising in the ureteral wall or compressing 
the ureter from without will be taken up in the next chapter They must, how- 
ever, always be kept in mind in the examination of a case of stricture of apparently 
inflammatory origin 

The present extensive employment of irradiation for cancer of the uterus, has 
been followed by the report of ureteral stricture formation incident to the use of 
radium Bugbee (Jour Urol 1934, 32, 439) could find no reference to any reports 
of such a sequel up to the time his paper was published He had observed a 
umlateral obstruction in seven cases and a bilateral in one case, all of which had 
been treated with radium for carcinoma of the cervix In the first six cases, 
nephrectomy for pyonephrosis was necessary within intervals varying from five 
months to mne years following irradiation The most common location was 4 cm 
above the ureteral orifice 

In this subgroup of compression of the ureter by extrinsic pathological con- 
ditions must also be included cases in which the ureter is occluded to a variable 
extent by calcified lymph nodes Reports have appeared in which such an occlusion 
without demonstrable changes in the ureteral wall itself had given rise to a 
syndrome resembling in every detail that of ureteral stricture or calculus 

4 As a Sequel of Injury This has been discussed in the first portion of 
this chapter, under injuries of the ureter 

Incidence, Location, Age and Sex 

As to the question of incidence, we are chiefly interested in this portion of the 
chapter in strictures of nontuberculous inflammatory origin 

Necropsy Incidence Our knowledge of their incidence is partly based on 
necropsy, partly on clinical observations As to the former, Schreiber (Surg Gynec 
and Obst 1927, 45, 423) claimed to have found “a stenosis in ten and an irregu ar 
dilatation secondary to a postinflammatory scarring in two” m 100 consecutive 
necropsies There was a narrowing at the level of union of the two ureters m a 
case of double kidney, a frequent finding, without being interpretable as a strictur 
in such an anomaly (Fig 431) In seven other cases, the ureteral condition was 
the result of extension of infection from adjacent structures This leaves only 
of the 100 necropsies in which stricture formation, apparently primary m 
ureter, can be accepted as such 
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I^J1IRIES ANT) bTRICTURES OF THE URETER 

Frater and Braajch (Suig Gyncc. and Obst 192P, 48 390) ominincd tht 
ureters m 93 consecutive necropsies and only found tivo strictures, one secondary 
to a cardnotna of an adjacent vfscua and the other of congenital origin No 
inflammstorj strictures were found 

Carson in 300 necropsies found strictures of Inflammatory ongm in 8 and 
congenital stnctorcs In 3 

As TO THE cttNiCAL iKciDENCB of stflcturc formaUon there is stDl much 
diSerence of opinion Hunner s claim that the> are ver> common in women has 

Flo. JS6 


r 


Fel 365 — Urogruni from cue of «tri:trrre at tunctlon of iHic md pdvfc: poitioia of aretcr tn 
reial tuberculotii. Note cDortooui dOatatloB of ureta immediately aSove itrictiLre. 

Fm 366 — U to tr u D from caac of bOatertl ftrlctore* at dlffcrait lovela la womaa of forty Symptoms 
tboae of cbroalc cyiUtls. 

been receiving less and less endorsement from urologists in the United States and 
Europe. Much credit Is due to Hunner for having drawn our attention to the more 
frequent existence of ureteral stricture than had been generally believed prior to 
the publication of his articles. To assume a nihilistic attitude and say that they 
do not exist at all is to close our eyes fo something that every Impartial observer 
knows does exist but in only a small fraction of the large number of ra 5 e s 
claimed by Hunner and those who share his opinion The rigid requirements to 
be fulfilled before a diagnosis of ureteral stricture is made at the present time 
have placed the entire question on a more exact basis. 

Ixjcatiom The most frequent location of strictures of inflammatory ongln 
is in the first six centimeters above the ureteral orifice (Figs. 365 367 and 368) 
and next most frequently at the ureteropclvlc junction. These are the levels at 
which the majority of normal narrowings are found. Leas common are the strictures 




Fjo. 365 
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of inflammatory origin in the portion of the ureter between these two levels As a 
rule, only one level is involved, although multiple strictures (Fig 366) in the 
same ureter occur from time to time The stricture may be confined to one or it 
may be found in both ureters 

Age and Sex As to sex, the incidence is higher in women than in men 
As to age, if one excludes congenital strictures, the majority of which are seen 
clinically in infants and young children, no decade appears to predominate 

Clinical Pictures 

Many cases are latent, i e present no symptoms, as evidenced by some of 
the clinical histones of the patients whose ureters were studied at necropsy by 
Schreiber Aside from these latent cases, there are others with definite symptoms, 
none of which however are pathognomonic for ureteral stricture, i e they are 
found in many other affections of the upper urinary tract Clinically, one 
encounters patients whose chief complaint is one of the following 

1 Pam alone, periodic or recurrent, and referred to the kidney or along 
the course of the ureter 

2 Symptoms of upper urinary tract infection, with or without the history 
of the passage of small calculi 

3 Recurrent Attacks of Hematuria Alone 

Every possible combination of these three may be found Crabtree and 
Kontoff (Jour Urol 1933, 32, 421) in an analysis of 40 personal cases found 
associated pain and infection in 8, pain and hematuria in 5 and infection and 
hematuria in 2 


Diagnosis 

This IS based (a) on the data obtained from a carefully taken clinical history, 
with especial attention to early symptoms and (b) the results of the urological 
examination Abdominal palpation is of little value in these cases, but this is not 
true of exanunation of the genital tract in both sexes 

Extension of infection from the parametria as well as from the senunal vesicle 
and prostate to the adjacent portions of the ureter has been referred to above 

Bougies The urological examination should always include the passage of 
bulbous bougies as well as excretory and retrograde urography Some urologists 
prefer the Braasch bougie (Fig 369), others the Garceau or Blasucci (Fig 369) 
These are passed beyond the stnctured area and then slowly withdrawn until a 
resistance or “hang” is encountered 

Less and less reliance is being placed upon the results of this method of 
examination It is only of value if the “hang” is found at the same level at suc- 
cessive examinations and this evidence corroborated by positive urograpbic 
findings 

Ureteral Spasm One must never forget that a localized ureteral spasm 
(Fig 367) can exist just as Keyser has pointed out (Jour Urol 1928, 19, 355) 
Some psychoneurotic individuals have cardiospasm or pylorospasm Such a “nodal 
spasm” (Keyser) gives rise to the same resistance or “hang” in withdrawing a 
diagnostic bougie as does a true stricture and is impossible to differentiate from 
the latter if one depends on this test alone 
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Urography At the present Ume urography is regarded as the most reliable 
method of diagnosis Here agam the results of a single examination are not 
sufficient evidence upon which a diagnosis of ureteral stncture can be made 

The appearance of a narrow 
Fra. 367 mg in the contour of the ureteral 

shadow (Figs 367 and 368) with 
ectaais of the superjacent portion 
r '* J of the ureter on films taken at sue 

^ [ cessive examinations is necessary 

before a diagnosis of ureteral stric 
/ ture can be made A single urogra 

t ’ i phy does not sufficc- 

tr ' Fro. 3iSS 


Flo 367 — Stridare In portkm of the left oretcr *t level of defect Juit below pelvic 
brim. Isotc marked pro-dmal uretcrectan* ind pyclectaiU aho fiDJng defect due to ureteral ipaam 
at function of ureter and reml pelvii. 

Fiq, 368 — UretcTopj-elogram In caac of ttrkture In jertartaka] portion of left uretei Note 
marked dQatatkm ol ureter aod renal peKdi prortmal to alrictured are* Indicated by wUte arrow 
Patient wa* man of fifty 

Retboghade Ueooraphy Thus far the majoritj of urologists have continued 
to emplo} the retrograde (ascending) method of urography A 20 p>er cent solution 
of Neolopax Neosklodan or Dlodrast causes 8o little reaction when Injected 
slowlj and with a minimum of pressure into the ureter that the possible occur 
rence of ureteral spasm can be left out of consideration The uielend catheter 
should be graduall> withdrawn while injecting the opaque medium and before 



562 


URETER 


the first exposure is made so as to obtain an image of the entire length of the 
ureter 

Excretory urography (see Chapter 7 on Radiography) should also he 
routinely employed, if possible, in all cases of suspected lueteral stricture As a 
rule, it IS difficult to obtain a good ureteral shadow unless there is a marked 
decrease in the size of the lumen, imperfect visualization of the ureter being one 
of the disadvantages of this method in most cases 

Treatment 

This should include 

1 Elimination of Focal Infections^ 

2 Search for evidences of renal tuberculosis as the point of origin of the 
infection which has secondarily given rise to the ureteral stricture (See Chap- 
ter 41 ) 

3 Treatment of genital conditions any gynecologic condition or disease 
of the prostate or seminal vesicles from which infection continues to extend to the 
strictured area in the ureter 

4 Dilatation of the Strictured Area If the urological examination fails 
to reveal the presence of changes in the kidney which call for more radical 
measures, the dilatation of the stricture associated with lavage of the renal pelvis 



Fig 369 — Whistle tip graduated Braasch bulb Sizes of bulbs 8-10-12-14 Fr 
B Whistle tip graduated Garceau Sue of tip 5 to 6 tapenng to sue 9-10 or 11 Fr 
C Fihfonn tip graduated Blasucci Sues S to 8 Fr (Courtesy 0 Carbczek and Co ) 

to combat the concomitant infection, is indicated Some urologists prefer the 
vanous bulbous bougies shown in Fig 369 but we have obtained very satisfactor}^ 
results by using the ordinary ureteral bougies (Fig 82) which are much easier to 
pass through the hlcCarthy foroblique cystoscope than the bulbous bougies If 
there are bilateral strictures, one should never attempt to employ dilatation on 
the two sides at the same sitting In general, it is advisable to advance slowly m 
the use of ureteral bougies and one should never attempt to use force if any 
resistance is encoimtered at the stricture level The dilatation sittings should, 
preferably, be at intervals of two weeks and preceded by the admimstration of 
some sedative 

5 Surgical Measures These will vary with the individual case In general, 
if the lumen of the stricture is very narrow, is very resistant to dilatation and 
there is evidence (Fig 370) of advanced renal changes (infected or nomnfected 
hydronephrosis), nephrectomy is indicated if the condition of the opposite kidney 
justifies such a step Nephrectomy was necessary in 9 of 40 cases reported by 
Crabtree and Kontoff (loc cit ) for one of the following reasons (a) inability to 
either pass instruments through the stricture or free it surgically sufficiently to do 
so, (b) inabiht}'- to maintain dilatation, and (c) because of the renal pathology 

■ These plaj far less of a role in the etiology of ureteral stricture than ivas claimed by Hunner 
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In one of our cases (Fig 368) the functional capadty of the 


already present 
opposite kidney was so decreased that 
nephrectoniN was deemed Inadvisable on 
the side of the ureteral stncture The pa 
tient died a few months later of uremia 

INFECTIONS OF THE URETER 

These may be localized often result 
mg In stncture formation as just described 
or they may be more diffuse In the latter 
form of uretenUs either the mucosa and 
submucosa are im’oUed or the Infection 
Involves the entire thickness of the wall 
as well as the penureteral tissue In the 
diffuse form the infection extends by con 
tinuity as a rule from a similar type of 
pyelonephritis less often by continuity 
from a cystitis Infections which extend 
by continuity from a prostatitis sermnal 
vesiculitis or endocervidtis usually are fol 
lowed by a locabred infection of the 
ureteral wall from without Inward and 
may terminate in stricture formation 
Tuberculosis of the kidney extends to the 


Fio 370 



Fi£L 371 



Fla 370— Pjxlosnma from ojc of Infectfd hydronepbrosU due to rtrirture onllrt of rmal 
iod compilaitcd by toodc nephrfti* of oppodte Lldoey A. Before wfrhdnwil of <aUiet« 
B Alter wUbdrtind of atbeter ihowlng complete reteotioD for one hour 

Fm 371— Opentfre ipedroen (nepbro-orelerectomy) ibowing multiple cyit fonn*tion on 
epithelial Unlnf of ureter (urrtcriti# cyitica) (Coottay Dr J B Kir^Uom ) °° 


corresponding ureter at a relatively early stage The ureter of the opposite 
Udney is often invxilved as the result of an ascending infection by reflux or by 
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way of the lymphatics from a tuberculous bladder (see Chap 41) In non- 
tuberculous infections, the symptoms of ureteral involvement cannot be dis- 
tinguished from those of the underlying pyelonephritis or cystitis The follow- 
ing tj^es of pathological changes incident to infection of the urinary tract will 
be mentioned under ureteritis, because at times, they can be recognized clinically 
These changes are found not only accompanying infections of the ureter, but 
in those of the renal pelvis and bladder In the latter, their presence can be 
recognized at cystoscopy These sequels of nontuberculous infections are 

1 Ureteritis Cystica This is characterized by the formation of small 
vesicles on the mucosa (Fig 371) which are the result of liquefaction of a collec- 
tion of cells, termed cell-nests by von Brunn They do not rise to any characteristic 
clinical symptoms Kindall (Jour Urol 1933, 29, 645) made a preoperative diag- 
nosis in one case The ureterograms showed (Fig 372) a number of minute round 

Fig 372 



Fig 372 — Urogram from case of bilateral ureteritis cystica Note multiple small filling defects 
(Kmdlv loaned bv Dr Llovd Kindall ) 

Fig 373 — A Diagrammatic representation of most common levels at which ureteral calculi 
are impacted 1 Just below uretero-pel\nc junction 2 In ihac ureter 3 In juvtavesical portion of 
ureter 4 Just proximal to vesical orifice 

B Diagram to show how a calculus can migrate from the renal pehus to the lowermost portion 
of the ureter and vice versa, if the ureter is dilated See also Fig 374 


filling defects Fite (Urol and Cut Rev 1935, 35, 91) and Bieberbach (Am J 
Roent 1934, 31, 778) report similar urographic findings, but in neither of them 
was the correct preoperative diagnosis made These lesions may give rise to hema- 
turia or favor persistence of infection 

2 Ureteritis Granulans and 3 Leukoplakia The mucosal changes m 
these two sequels of chronic urinary tract infection are discussed in the chapter on 
nontuberculous renal infections 

4 Granuloma These are localized areas of hyperplasia of the mucosa and 
submucosa the result of inflammation in the urinary tract They vary from 
minute granular patches in the mucosa to papillomatous proliferations, according 




INJURILS AND STHICTUIIES OF TUD URETEIl C55 

to Braasch and Hurley (Joiir Urol 1927, 18 595) They may also cause hematuria 
and fa\or persistence of Infection as in the case of the other sequels of chrome 
infection WTule rarel> as generalued as ureteritis cystica they may be scattered 
over the entire ureter \\Tien localized and situated near the ureterovesical June 
ture, the simulation of neoplasm Is very close, as In two of the cases reported by 
Braasch and Hurle> 
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URETERAL NEOPLASMS 
ORIGIN 

LOCATION, IGE AND INCIDENCE 
SYMPTOMS 
EXAMINATION 
DIAGNOSIS 
TREATMENT 

URETERAL CALCULI 
General Considerations 

Primary and Secondary By the former, is meant a calculus which has 
formed in the ureter itself as distinguished from a secondary calculus which has 
its origin in the kidney but is found in the ureter, as the result of peristaltic 
movements of the renal pelvic musculature in its efforts to expel a foreign body 
Although Hunner still maintains that the majority of ureteral calculi are primary, 
this opinion is only shared by others to the extent that this may be possible in 
the presence of a stricture or any other type of obstruction, but not when these 
are absent 

Location This depends upon several factors 

1 The location of the normal levels of narrowing of the normal ureter 
(Figs 41 and 346) 

2 The presence of any pathologic narrowing 

3 The degree of ureterectasis as the result of infection or of neurogenic 
dysfunction of the ureteral musculature 

1 The most frequent level at which ureteral calculi are found is in the 
pelvic (juxtavesical) portion The caliber of the ureteral lumen at this level varies 
from 1-5 mm (3-15 F catheter caliber) as shown in Fig 373 The next most fre- 
quent level is close to the junction of the ureter and renal pelvis The smallest 
number of calculi are found in the iliac ureter, i e between the crest of the ilium 
and level of crossing of the iliac vessels (see Figs 36 and 373) 

In a series of 1,584 cases reported by Jeanbrau, Judd, Math6, Foley, Ravich 
and Bugbee, the calculi were found in the pelvic and intramural portions of the 
ureter in 1,248 (about 79 per cent), in the lumbar ureter in 305 and in the iliac 
ureter in only 31 

2 Pathologic narrowings of the ureter also play an important part in the 
incidence of the level at which ureteral calculi are found If the narrowing precedes 
the formation of the calculus in the kidney or, exceptionally, in the ureter, the 
calculi are found just above or at the point of stenosis If, however, the pathological 
narrowing is secondary to a decubital ulceration followed by fibrosis of the 
adjacent ureteral wall, the result of prolonged fixation of a calculus (Fig 364), 
the latter is found as a rule at that level 

3 Ureterectasis That calculi are often found at different levels in con- 
secutive examinations must be constantly kept in mind, clinically This change 
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of location is often found In assoaatlon with ureterectosis due to mechanical 
obstruction (stricture, calculus blood vessels etc,) or to ureterectasis of inflam 
matory or neurogenic dysfunction (Fig 347) The calculus may be found at 
different levels (Fig 374) at consecutive radiographles the same day week or 
month This change in locaUon can occur when the patient is placed In the 
Trendelenburg position preliminary to a ureterotomy the calculus being dis- 
placed into the renal pelvis In all cases 
Fm 374 in which urography reveals the presence 



fio 374 — A. Urosnm from aue to which a uretKtl calailus mifrated (tet text) from U< 
loeatkiD ia the peivic portkm of the Wt ureter (Indicated by arrow) to the rt^ pei^ ai tbown 
!□ B aod Tice vem. Thii cue Olastrata the uecmltr of a plain radlo^ph Immediateiy before 
operation when the infection of an opaqoe medhim reretla the pmence of a dJlated ureter and 
renal peivl> A diagram of the conditloo* In Ibb caac b abown In B of Fig 373 

Flo. 373 — A Caae in which there wu one (airly large and a nombu of tmailer (not ibown in 
print) left renal and an Imparted right ureteral cal^oa. The latter wu removed flrat, u explained 
in text 

B Moderately advanced dllataUon of renal caBcea favoring reCormatioD of calculi (lee text 
of Chapter 42) 


of a marked ureterectasis (Fig 374) it b advisable as soon as the ureter b exposed 
to place a temporary loop or loosely tied catgut Ligature above and below the 
point where the calculi are palpated to prevent their slipping back into the renal 
pelvis or downward into the Jinrtavealcal ureter 

Sire Age Sex and Side These aspects of ureteral calculi m so far as they 
concern infancy and childhood will be discussed in (Chapter 46 In adults the 
size of ureteral calculi varies greatly from that of a kernel of wheat to almost 
incredibly large dimensions. Schultheb (Zeit Urol 1932 26 4B0) reported one 
which was 12 cm long 12 cm In circumference and 100 Gm in weight Bachrach 
dtes a case of calculus 19 cm. long The majority of ureteral calcuh are found 
between the ages of twenty and fifty and more frequently in males. Both sides 
are about equally Involved, 

Ureterollthiksb is as a rule umlateral Of 648 cases at The Mayo CHlnlc^ 
only eight were bnateml A single calculns was found by Braasch and Moore m 
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261 cases and multiple in only 17 They also found that ureteral calculi are 
associated with renal in less than five per cent of the cases The following 
associations may occur 

1 Calculi in both kidnej'^s and one ureter 

2 Calculus in one kidney and opposite ureter (Fig 375) 

3 Calculi in one kidney and both ureters (Fig 376) 

4 Calculi in both kidne 3 ^s and both ureters (rarely obser\^ed) 

Form, Surface and Composition These resemble closel}'- the corresponding 
physical characteristics of renal calculi They may be round, ovoid (Fig 377) or 

irregular (Fig 389) The surface is usually 
smooth or finely granular It may, however, 
be quite rough, with a number of projecting 
spicules so that the calculus is firmly fixed 
in the folds of the epithelial lining of the 
ureter, offering much resistance to any effort 
of manipulative removal 

Complications 

Effects on ureter and periureteral 
strictures 

These depend on (a) whether the cal- 
culus IS fixed and (b) the presence of a 
concomitant infection If the former exists, 
a variable degree of local inflammator}’’ re- 
action, both of the ureteral wall and peri- 
ureteral sheath, takes place Adhesions to 
the parietal peritoneum are often so dense 
that it is difficult to avoid opening the peri- 
toneal cavity during ureterolithotomy, espe- 
ciallj'^ in the pelvic portion of the ureter 
Such firm adhesions between the ihac vessels 
and ureter were found b}”^ us in several 
cases, so that access to the pelvic ureter 
through an iliac incision (see Chap 53) 
was impossible without risking injury to the iliac vessels m exposing the ureter 
Another result of such a localized periureteritis secondary to impaction of a 
calculus, especially in the juxtavesical portion of the ureter, is the conver- 
sion of the ureter into a rigid tube, rendering it very difficult to palpate a 
calculus 

The degree of ureterectasis on the proximal side of the calculus varies with 
the degree of its fixation Dourmashkin has shown that the reason there is less 
ureterectasis in some cases than in others is the existence of furrows or grooves 
(Fig 378) on the calculus which permit the urine to find its way toward the 
bladder A^Tien such channels do not exist, ureterectasis first, then p 3 '^electasis 
occurs Both favor infection, ending in destruction of the kidne 3 '^ (see below) The 
size of a calculus is not always a criterion of the extent of damage to the ureter 



Fig 376 — Calculi in both ureters 
Cpehuc portion) and also one in right 
renal pehis The left ureteral calculus 
which was firmlv impacted, was re- 
moved first in order to avoid a calculous 
anuna (see teM) 
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and tidrwj A relatively small calculus tightly impacted mil do more damage 
than a larger one which Is not fixed and which docs not cause back-pressure on 
the pronmal ureter and renal peKus In some cases a sudden complete blocking 
of the ureter wHl be followed by acute distension above the level of obstruction, 
and this ureterectasis soon extends to the renal pelvis In a relatively small 
number of cases of fixed ureteral calculus, especially in the lumbar ureter the 



Flc 377— Very lirxe uirtcnU oloilai feen ■! rinht In Imett lod It left u I laiso lhadow over 
right ncTofllac joiot 


calculus perforates the ureteral wall and escapes Into the periureteral tissues with 
resultant abscess formation- A typical case of this kind which was diagnosed 
before operation was reported by Cbcvassu (Jonr dTJrol 1933 36 78) 

At times the ureterectasis is out of all proportion to the extent of calculous 
occlusion Evidently m these cases the ureterectasis is the direct result of infec 
tlon or of neurogenic dysfunction (Fig 347) 

Effects on Kidney 

Tbix varies both In Its pathological changes and clinical pictures (sec later) 
according to whether complete blocking of the ureter takes place suddenly or 
gradually ^ 
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1 Effect on Kidney of “Acute Ureteral Block ” If the urine is not 
infected, an acute distension of the ureter takes place above the level of obstruc- 
tion and, next, of the renal pelvis, resulting m hydro-ureter and hydronephrosis 
Unless removal of the obstructing calculus is carried out after too long an interval 
(2-4 weeks) the ureterectasis and pyelectasis recede and renal function is restored 
If the urine is infected, an acute suppurative pyelonephritis (see Plate XI) 
follows very rapidly and may end fatally as the result of a septicemia Here, 
failure to discover the presence of a ureteral calculus as being the factor directly 
responsible for the acute renal 
infection, may not only result 
in the loss of a kidney but in the 
death of the patient 

An “acute ureteral block” 
instead of giving rise to an acute 

Fig 378 




Fig 378 — Grooved ureteral calculus permitting escape of urine alongside the obstruction 
(Courtesy of Dr R L Dourmashkin ) 

Fig 379 — Posterior view of trunk with diagram to indicate radiation of pain m renal and 
ureteral calculi These directions (as indicated by arrows) in which pain radiates holds also for 
any other cause of renal or ureteral pain The tnple headed arrows indicate most common, the 
double headed ones, the less common, and single headed arrows, the least frequent radiation of 
pain 

pyelonephritis may be followed by inhibition of the secretory activity of the 
corresponding kidney If the blocked ureter is that of a congenital solitary 
kidney (Figs 180 and 393) or that of a “remaining” kidney (following removal 
of the opposite organ), anuria results If there are two kidneys, anuria may 
follow acute ureteral block on one side through reflex inhibition of the secretory 
activity of the opposite kidney or through inability of the latter because of its 
lack of development (congenital hypoplasia as in Fig 396) to do the work of 
both, when called upon to do so, suddenly 

2 Effect on Kidney of “Chronic Ureteral Block ” The degree of ureter- 
ectasis, pyelectasis and involvement of the renal parenchyma depends upon the 
degree of occlusion of the ureter and the virulence of an associated infection 
In general, the latter plays a more important part m the destruction of the kidney 
than the degree of obstruction The effects on the kidney, when back-pressure plus 
infection of long duration are due to ureterolithiasis, do not differ from those 
observed in nephrolithiasis and will be discussed in Chapter 42 
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Clinical Pictuhes 

In sudden complete ocdualon of the ureter by a calculus, the clinical pictures 
differ considerably from those seen in cases of gradual complete or incomplete 
occlusion We will employ the terms acute ureteral blocL and chrome ureteral 
block'’ because the> will aid In remembering the respective predominant symptoms 

Clinical Pictures in Acute Ureteral Block 

Gboup 1 Colicky or Fixed Pain in the colicky type the pain is very 
severe and radiates downward along the ureter into the testis or into the labia 
less often toward the gluteal region or inner aspects 
of the thighs (Fig 379) RadlaUon downward occurs 
leas frequently in high lying calculi than In those 
located In the lower ureter 

IN CASES 07 7TXED PAIN It may be equally severe 
and varies m location according to that of the cal 
cuius These fixed pain cases are often erroDeousl> 
diagnosed as acute appendicitis when the pain is re- 
ferred to the right lower quadrant 

Fro ISO 


Fio. WO — Chwt from ci»c of firtoly kft uirlerd (akoJia II thought that the 

urrterotoniy wrxild be foDoircd by better dretoKge for the *vcreJy Infected Iddney The KpUc lymp- 
toim» Includiiig fever contirraed, h e r v ee ver end at a •econdruy operetlon a Urge perfnephrltic ibv:^ 
vu found u the Knrrce of the peniftent uroeepdt In eddHfoD to id advuiced pyclonephritit neccMt- 
UUng Dephrectomy 

Fio- 381 — Dlagruo to tbow %’*rioui coodhJons wbJdi emn give rtie to oreferfe colic. 

Syndrome. 

IN BOTH COLICKY AND FIXED TYPES. In both thc cohck> and fixed types of 
acute pain the sudden nsc in intrapelvic (renal) pressure acting upon the nerv'es 
of the kidney is responsible for the pain 

Both the coheky and fixed types may be accompamed by symptoms of a reflex 
character such as nausea vomiting inability to pass flatus abdominal distension 
gweating and n e in pulse rate. At times the reflex paresis of the Intestinal 
musculature results m such a degree of abdominal distension as to simulate an 
acute ileus. Israel who was one of the first to describe such cases termed It renal 
Ileus, We bax-e had occasion to sec a patient with a calculus in the pelvic ureter 
who had been laparotomlred under this diagnosis 

We will call attention under treatment to the immediate relief which the 
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passage of a ureteral catheter gives, when passed beyond the obstruction, in this 
first group of acute ureteral block 

Group 2 Acute Pyelonephritis Symptoms Predominate Here, the clin- 
ical picture IS that of a very severe acute renal infection The fever may be of 
the continuous or remittent type (Fig 380) accompanied by a rapid pulse, a mod- 
erate leucocytosis, marked tenderness over the kidney and rigidity of the muscles 
of the abdominal wall, especially over the iliocostal space 

In some cases, cycles of chills, fever and sweats recur at irregular intervals 
The signs of a generalized toxinemia, such as stupor, dry tongue, increasingly 
rapid and weak pulse, etc , soon supervene unless relief is given by ureteral cath- 
eterization or operation for removal of the calculus 

In fulminant infection due to an acute ureteral block, there may be a history 
of acute pain preceding the symptoms of acute pyelonephritis, but there are other 
cases in which there is an absence of any localizing symptoms pointing to the 
ureteral obstruction as the cause of the clinical picture of severe acute renal 
infection 

Group 3 Anuria Anuria is the first indication of acute ureteral block 
As in the preceding group, cases are encountered in which a typical syndrome of 
pain (Group 1) has preceded the onset of the anuria There are others, however, 
in which such a colicky or fixed pain history cannot be elicited As we will point 
out under treatment, every case of anuria, whether preceded by pain or not, should 
be given the benefit of ureteral catheterization even if plain radiography and 
excretory urography are negative 

Clinical Pictures in Chronic Ureteral Block 

Only the outstanding symptoms in each group will be mentioned, because 
they greatly resemble those seen in nephrolithiasis (Chapter 42) 

Group 1 History or One or More Attacks of Typical Radiating or of 
Fixed Pain The latter may persist as the principal complaint 

Group 2 History of one or more attacks of anuria, preceded, or not, by 
pain as in Group 1 

Group 3 History of one or more attacks of symptomless hematuria 
alone or accompanied by colicky or fixed pain 

Group 4 Persistent pyuria with or without a history of preceding attacks 
of pain, anuria or hematuria or any combination of these three 

Group S Mass in kidney region due to a hydronephrosis or a pyonephrosis 
which may or may not be preceded or accompanied by any single or combination 
of the symptoms of the four preceding groups 

Group 6 Latent, i e , silent cases in which ureteral calculi are found during 
an examination for other abdominal or urological conditions 

Diagnosis 

This is based on the following data 
A A carefully taken clinical history 
B The results of the urologic examination 
A The Value of the Clinical History 

This includes questions as to whether there is a history of a preceding “acute 
ureteral block,” as outlined above or of any symptoms indicating a “chronic ure- 
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teral block Under the latter beading ^>edal attention should be given to finding 
out if a dull, persistent pain exists at a fixed point along the course of the ureter 

Pain It is of Interest to note as to the history of colics, that Ravdch (Jour 
UroL 1933, 29 171) found that in 758 cases of ureteral calculi there was no 
history of colic in 78 a first attack of pain In 157, two attacks in 141 and that 
382 had a number of attacks 

Not only during the course of an ‘ acute ureteral block of the colicky pain 
type but also m the general examination of a patient at a subsequent period 
it IS necessary to keep m mind that there are a number of other renal and ex 
trarcmU conditions which can simulate In cvtry respect the pain syndrome (renal 
colic as it IS usually termed) of an acute ureteral block- These will only be 
enumerated 

1 THOSE OP THE URINARY TRACT (SEE FIO 381) 

Dittl s crises due to kinking of the ureter In cases of movable kidney 
(Fig 135) 

Thrombosis or embolism of the renal v'essels (Plate \) 

Chrome nephritis (Chapter 44) 

Passage of dots, uric add or oxalate of caJaum crystals in so-termed 
showers- 

Ureteral stricture 

2 THOSE OF THE CENTRAI, NERVOUS SYm.M 

Renal crises in tabes 

3 THOSE OF INTRAPERITONEAL VISCERA. 

Acute appendlatis 

Gallstone cobc, especially in cases of low lying gaJlbbdder 

Reus- 

B The Results of the Urologic Examination- This must mdude exarmna 
bon of the central nervous s>’stem for tabes search b\ bimanual palpabon for 
an enlarged kfdncy (hydro- or pyonephrosis rafcroscopfc and bactenologic exaraf 
nation of the urine cystoscopy ureteral catheterixation and the various radi 
ographic procedures menboned in Chapter 7 for examination of the upper urinary 
tract We will only discuss the three last named 

Exauination or the Urine In the majority of cases about 90 per cent 
the gross and microscopic examination of the unne shows the presence of leuco- 
cytes In larger than normal (5-7) number and red blood cells in variable 
amount Dourraashkin found red blood cells nucroscopically in 92 per cent of 
355 cases, Bumpus and Thompson report that in 300 of 1001 cases gross hema 
turia had been observed by pabents but that in only 57 of 1001 cases was blood 
found on microscopic examination When the calculus was located m the right 
ureter a relatively large number have been operated for appendicitis because 
of the resemblance of the symptoms hence plain radiography and if necessary 
excretory urography should be roubnely carried out if there is any question as 
to diagnosis. The difficult cases In this category are those in which a hematuria 
accompanies an appendJatis and plain radiography is negabve for ureteral cal 
cuius As a rule the pain in acute block due to renal or ureteral calculus has 
definite radiations as mentioned xmder diagnosis whereas after the first few 
hours the pain In appendlatis Is well localized over McBumey^s point (middle of 
a line from umbilicus to antenor superior spine of Olum) and is accompanied 
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been proposed to visualize such nonopaque calculi Kummel and others have 
called attention to the presence of less opaque areas, corresponding to the loca- 
tion of nonopaque calculi, in ascending (retrograde) urograms This method is 
very useful, at times, in both ureteral and renal (see Chapter 42) nonopaque cal- 
culi It was hoped that excretory urography would render nonopaque calculi more 
visible, but this has not proven to be the case 


Excretory urography is, however. 
Fir 383 



of definite value in acute ureteral block 
cases It yields information as to the 
presence and ability to function, of the 
opposite kidney and whether the kidney 
on the blocked side fails to eliminate 
the opaque medium as the result of tran- 
sitory secretory inhibition If the kidney 


Fig 384 



Fig 383 — Calcified area in right side of true pehus Can be easily distinguished from a shadow 
due to calculus m pelvic ureter or in a vesical diverticulum by the variation in density of the shadow’ 
and its irregular contour 

Fig 384 — Typical shadows of calcified (left) retroperitoneal lymph nodes Note irregular form 
and lack of uniform density 


on the blocked side continues to function, an opaque column of urine, in acute 
block cases, according to Dourmashkm, can be seen above the level of the block 
In so-termed chronic block, excretory urography is of some aid in determining 
the function of the corresponding kidney and also in showing that the channel 
(ureteral lumen) is not completely blocked by the calculus As long as the opaque 
medium passes freely alongside the calculus, this indicates that grooves (Fig 378) 
must exist and the indications for manipulative removal or operation are less 
urgent, than when the ureter is well visualized (Fig 382) above the level of 
obstruction In other words, excretory urography is chiefly a diagnostic aid when 
the obstruction is more or less complete 

Wax-bulb Catheter Some urologists maintain that exploration of the 
ureter by a wax-bulb catheter is a positive means of locating nonopaque ureteral 
calculi, but this method of diagnosis has never been generally applied 

The advances made in radiographic technic and the routine use of urography 
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and instrumental methods of examination ba\*e greatly diminished the number of 
extra ureteral conditions which gi\e rise to shadows resembling by their loca 
tion those due to imetcral calculi Extra ureteral shadows which must still be 
taken into consideration are those due to the presence of calcified lymph nodes 
and of phleboliths. The shadows of the former are chametenxed by their irregu 
lar often notched edges and the lack of uniformity of the shadow, vix darker 
borders and less opaque centers (Rgs. 384 and 385) Such shadows are most 
commonly observed in the course of the lumbar ureter (Fig 384), less often 
elsewhere (Fig 385) Shadows due to phleboliths must be remembered in the 
mlerpretation of plain films of the pelvic portion of the ureter Phlebolith shadows 
are usually round of uniform density and often multiple and bilateral CulHgnn 
found 1 20 phleboliths in 39 per cent and 
bilateral ones in 47 per cent of 1555 
films of the true pelvis As a rule, the 
inclusion of a shadow in the urogram in 
dicates its intraureteral character The 
dose proximity of the shadow of a ureteral 
calculus to the opaque catheter in stereo- 
scopic films or when shifting of the tube 
(Kretschmer) Is emploj’cd Indicate the 
presence of a ureteral calculus. It must 
not be forgotten that ureteral calculi and 
shadows due to extraureteral conditions 
may co-eiist Again, in some cases the 
shadow of a ureteral calculus Is obscured 
by that of the bony structures (rfbs sa 
crura etc.) lying behind IL 

That a calafied lymph node may 
cause compression of the ureter has nl 
ready been referred to Another observa 
tion In connection with the diagnosis of 
ureteral calculi is that a lymph node m 
dose proximity to the ureter may give 
rise to colicky pains simulating those due 
to ureteral calculi We have observed 



Fro 38S — Multiple ihadow» due to al 
ofied retroperitcmetl lymph node*, one of 
which U ill do*e prtrdmily to pelvic portion 
oI right ureter Abo note ihadow of cii^co 
(Intnrenil) on opposite 


such a case In a young man and five such cases are reported by Lachs (Zeit 
Urol Chn 1933 37 99) 


Treathent 


We will follow the division Into cases of acute and chrome ureteral block 
previously employed with the reservaUon that it should be understood that the 
syndromes previously described as typical of acute ureteral block may appear 
disappear and recur at any time during the dlnlcal course of the so-termed 
chronic block ca ses. 


Treatment of Acute Ureteral Block Cues. 

Group A. Sever* Colicky or Fixed Pain Syndroue, 

The chief objective Is to relieve the pain by the adminlstraUon 
hot baths and so-called subaqual colonic flushing By the latter 


of opiates 
is meant a 
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method, often employed with success abroad, of giving a continuous (in and 
outflow) colonic flushing while the patient is immersed in a warm bath The 
immediate relief of pain, following the passage of a ureteral catheter beyond the 
calculus, IS striking In a recent case, over 50 cc of bloody urine escaped under 
pressure by this method, thus showing how the acute ureterectasis and pyelec- 
tasis cause pain The relief of the pain is immediate The catheter can be left 
in situ for a few days to prevent recurrence of pain An opaque catheter is 
preferable because its coating is less apt to be roughened by the corrosive action 
of the urine 

Group B Acute Pyelonephritis Syndrome 

Here the administration of urinary antiseptics and the administration of large 
amounts of dextrose solutions, by mouth, subcutaneously or by the drop (rectal) 
method should be first employed, supplemented in cases of severe infection by the 
intravenous administration of dextrose (up to 45 per cent) solutions and the 
use of the inlying ureteral catheter Cases presenting the syndromes of both 
Groups A and B are frequently encountered If the acute pyelonephritis syndrome 
shows no evidence of subsiding in spite of the above treatment, only operative 
measures will be of any avail in combating a septicemia Delay in taking such a 
step will often result fatally If the calculus is easily accessible, e g in the lumbar 
ureter, a simple ureterotomy may suffice, but if the calculus is in the iliac or 
pelvic ureter, it is advisable not to attempt to remove it during the course of 
an acute pyelonephritis, but to do so later, when the patient’s condition permits 
it As a rule, we have found that it is preferable in these acute septic patients, 
to expose the kidney in order to determine the presence on its surface of multiple 
miliary and larger pus foci (Plate XI) and to note other acute changes such as 
congestion, swelling, etc , then to decide whether the kidney should be removed or 
only a nephrostomy be done To expose a septic patient to prolonged search for a 
calculus IS not good surgical judgment, in our opimon If nephrectomy is decided 
upon, the use of excretory urography before the operation, only requires a rela- 
tively short time and, as a rule, yields indispensable information as to the presence 
of and ability of the opposite kidney to compensate for the work of both In 
this connection, we again desire to call attention to the possibility that the opera- 
tor must know, so far as information in such hyperacute septic cases can be 
obtained, whether the opposite organ is a congenitally hjqioplastic one and thus 
imable to compensate for the work of the other, as described in the chapter on 
Renal Anomalies 

Group 3 Calculous Anuria Syndrome 

In this group, as in the preceding one, delay in following the appropriate treat- 
ment wiU usually result fatally As soon as the diagnosis has been made, an 
attempt should be made to pass a catheter beyond the obstruction in the ureter 
in order to tide the patient over to a period when the removal of the calculus 
can be safely done The catheter can be left in situ for several weeks, if necessary, 
or reintroduced if it slips out 

If, however, the anuria cannot be relieved by ureteral catheterization, efforts 
to dislodge the calculus by manipulative methods are inadvisable at this stage 
For a vanable length of time after the onset of a calculous anuria, there is a 
period of tolerance (see Chapter 47) which may be as short as 24 hours or as 
long as four weeks This period of tolerance, in which few or no signs of reten- 
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Uon of waste products are found on chemical examination of the blood Is imme 
diately followed by the syndrome Indicative of uremia and death hence every 
hour of delay m the relief of on anuria lessens the chances of recovery If the 
ureteral catheterUation method is unsuccessful it is imperative to proceed to 
a nephrostomy or pyeIo3tora> unless the obstnKting calculus Is In the upper 
ureter (Fig 741 ) and easily reached through a lumbar Incision Absence of obstruc 
tioD in the opposite ureter should not delay opcrativ'e measures if ureteral cath 
eterization is unsuccessful The secretory activity of the opposite kidney is fre- 
quently inhibited by reflex action even when Its ureter is not obstructed This 
was found to be the case in 22 of 27 cases of calculous anuria reported by Rumpus 
and Thompson 



Fia iW — A *cria of diifnitu (A to F) to IDuitnile ojo of one or more cilirtci* or boagJe* In 
order to dilute the ureter aod deJiver ■ okulus by oonopenth-e 

Treatment of Chronic Block Cases. 

Here a number of factors play a role such as the location and size of the 
calculus the age of the patient Intolerance to manipulative methods the dura 
tion of the symptoms the degree of ureterectasis and pj-electasis and the effect 
of the occlusion plus infection on the corre^xmding kidney These will be dis- 
cussed In the following sections. 

Manipulative Cyitoscopic Methoda. 

These can be divided into those which simply only aim to dilate the ureter 
below or at the level of the calculus and those which aim to engage the calculus 
and withdraw it 

1 Those Methods which Qnxy Aim to Dilate the Ueeteh, These in- 
clude 

(a) Simple passage of a ureteral catheter to dislodge the calculus 

(b) Dilatation of the ureter by indweibng single or multiple catheters 
(Fig 386) 

(c) Dilatation with the aid of the Dourmashkin tunnelled metallic dilators 
or the Ravich Irrigating ureteral bougies 
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The injection of glycerin, sterile or mineral oil, and of papaverm was formerly 
employed by a number of urologists in association with the passage of a single 
or multiple catheters to aid in the expulsion of the calculus following withdrawal 
of the ureteral catheters Jarman and Scott (Jour Urol 1937, 38, 11) have applied 
the observation of Waddell that aver tin (tribrom ethanol) whether administered 
rectally or intravenously or applied to the ureteral mucosa very actively depressed 
the musculature and thereby relieved spasm These authors employed a No S 
ureteral catheter and two bougies or catheters of the same size or a little larger 



Fig 387 — Councill ureteral calculus dilator and extractor The flexible instrument dilates gradually, 
thus minimizing injury to the ureteral wall during extraction of the calculus 

and which were left in situ for 48 hours A 2 per cent solution of avertin is then 
injected, while warm, through the catheter into the renal pelvis and allowed to 
remain for IS minutes The catheters, while being withdrawn, are slowly twisted 
They were successful m 25 of 27 cases by this method In both failures, the surface 
of the stone was rough and hence firmly engaged m the mucosa 

2 Those Methods by which the Calculus Is Grasped and Withdrawn 

(a) Passage of several catheters beyond the calculus, enmeshing it by twist- 
ing the catheters and delivering the calculus in withdrawing the catheters 
(Fig 386) 

(b) The delivery of the calculus with the aid of the various types of extrac- 
tors, which aim to engage the stone and withdraw In this class may be particularly 
mentioned the instruments of Councill (Fig 387), Welland, Howard (Fig 388) 
and Cecil 


Fig 388 — Howard spiral ureteral calculus dislodger with adjustable handle Flexible metal shaft 

(6 F) and spiral (11 F) 

(c) For larger calculi in the intramural portion, Bumpus recommends 
meatomy, but Mathe reports a severe hemorrhage following the use of this pro- 
cedure Some prefer fulguration of the meatus, but this has also the disadvantage 
of scar formation and consequent stenosis 

Discussion of Manipulative Cystoscopic Methods 

Many ureteral calculi will be passed spontaneously within a few weeks after 
an attack If this does not occur, there is no danger in following an expectant 
treatment, provided that urological examination reveals the absence of much 
ureterectasis proximal to the obstruction and of little damage to the corresponding 
kidney Excretory urography as mentioned above is of great aid in determining 
the degree of obstruction 
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The Indications ron AlANiPcrLATivE Removal 

(a) A calculus not larger than 1 cm diameter 

(b) Recurrent attacks of colic with or without concomitant transitory sepsis 
or onuna- 

(c) Calculi in the pelvic portion of the ureter 

ManlpulaUve methods are successful in a large percentage of cases varying 
from 75 to 85 per cent according to reports b> Hemck Dour 



Fic JBO— A. Shadow (fndtc*t«l by irn>w) of trfaiwrulir alciilaj Id left meter 
B Unfijcce«ilid ittrmpt to Inject opaque loedlnm or pan the ureteral catheter bej-ond the 
UghUy Impiried calculov Nephrectomy and ureterotomy imavoidabltf beatue of adranced renal 
Infection. 

Fkl 300 — Difftac pa pIUo mated* of ureter (Courtcay of Dr P F iIcCown) 

It occurs at tlmra as reported by Emmett (Ma>o Oinlc Bulletin IW7 12 
449) that the calculus may be arrested ta the ureter during its ■TCithdrawal Too 
much traction is liable to be followed by injurj to the ureter 

Of all of the methods of manIpulnUse remoiiU we belies-e that the use of 
multiple catheters is the safest in the bands of the as-erage cj stoscopist 

Se\ ere reactions haue loliowed attempts to reroos-e ureteral calculi b> mantpu 
lation. In general operation should be advdsed if deiis-erj is impossible after 
2 3 attempts b> manlpulatite methods Deaths from sepsis following use of 
manlpulatJ\e methods hai-e Iwn reported. 
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Indications for Operation in Ureteral Calculi 

As a result of the success of manipulative methods m 75-85 per cent of 
all cases of ureteral calculi, the indications for operations are far more limited 
m number than formerly We do not agree with Foley, Engel and a few others 
who believe that all calculi “larger than a kernel of wheat should be operated ” 
The operative indications are governed by a number of factors, as follows 

1 Location, Size, etc If calculi are located in the upper two-thirds of 
the ureter and appear on consecutive examinations to be fixed, ureterotomy is 
advisable to forestall renal complications (hydro- or pyonephrosis) Calculi in 
the lower third of the ureter more than 1 cm m diameter should also be operated 
Those less than this size, can be given the benefit of a maximum of three attempts 
to remove them by manipulative methods, providing that an acute pyelonephritis 
does not call for nephrostomy and secondary ureterotomy If calculi are bilateral, 
the one causing most obstruction should be operated on, lest a calculous anuria 
follow attempts to remove the calculus by manipulation 

2 Condition of Kidney In ureteral calculus complicated by extensive 
destruction of the kidney, the latter should be removed and the ureteral calculus 
left in situ When the calculus blocks the ureter of a congenital solitary kidney 
or the remaining one (following removal on the opposite side) only ureterotomy 
IS to be considered 

3 Toleration of Manipulation and Age Patients who show sharp febrile 
reactions following attempts to remove calculi in the lower third of the ureter 
by manipulative methods or older patients should be operated on 

The technic of the various operative procedures is taken up in Chapter 53 

' URETERAL NEOPLASMS 

Ureteral neoplasms are not always primary in the ureter A fairly large 
number are secondary to neoplasms of the kidney, less frequently to those of 
the bladder, uterus, prostate or any other adjacent abdominal viscus A very 
small number are of metastatic origin from malignant neoplasms primary m other 
parts of the body We will discuss them in the order of their origin 

Origin 

Primary Ureteral Neoplasms 

1 Benign 

In this group are to be included polyps, papillomas (Fig 390), granulomas 
and myomas Of these, the first two are most frequently found Including the 
cases collected by Melicow and Findley (Surg Gynec and Obst 1932, 54, 680), 
their own case and one recently reported by Argue (Urol and Cut Rev 1932, 38, 
232), there is a record of thirty cases of ureteral pol}^! Aschner up to 1921 
found 2 1 published cases of primary benign papilloma of the ureter and a number 
of cases have been reported since that time Granulomas vary from minute 
granular patches to papillomatous proliferations m a localized (discrete) or 
more widely scattered form When located near the ureterovesical junction, as 
in two cases reported by Braasch (Jour Urol 1927, 18, 595) they closely simulate 
a neoplasm 
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2 Malignant 

This group Includes papHkry and squamous-cell ed cancers and also sarcoma 
Taylor and Kuehn (Jour Urol 1937 37 504) found a total of 87 reports of all 
types of malignant epithelial neoplasms. Sixty per cent of these were cases of 
papniary carcinoma Only a few cases of sarcoma of the ureter have been reported, 
one of the most recent by Bergendal (Acta Chir Scand. 1934, 74 179) 

Secondary Ureteral Neoplasms- 

The most frequent seat of the primary growth Is In the renal pelvis, hllller 
and Herbst found secondary papillary caranoma in the ureter in 25 of 54 cases in 
which the primary tumor was In the renal pelvis. Invasion of the ureteral wall 
from a primary caranoma of the bladder prostate and uterus (Fig 391) occurs 



Fio 351 — Urettfop y tlognuos of tvo cues of crtrimlc obotrwtJon of the ureter u the refult 
of preg u re tn cue* of uterine cardnomi. (Courteey of Dr SchreiDer of tlw New YoA State Cancer 
Institute.) Note maAed na r r o w in g of the left ureter with dHatatioo pffuAaal to point in the 
right band Qhutntloo and of the right ureter In the left band ilhutratlcai. 


relatively often Extension upwards from the bladder also takes place In benign 
papilloma. 

Metastatic Ureteral Neoplasms 

Kirschbaum (Jour Urol 1933 30 665) found 11 reported cases of metastatic 
ureteral neoplasms and added five personal observ’atlons. Of these 16 cases the 
primary tumor was in the prostate bladder or cervix uten in 11, and in one case 
respectively of cancer of the stomach lung and Hodgkin granuloma and In two 
the primary cancers were in the breast An additional case of imusual interest has 
been reported by Sommer (Zeit UroL 1932 26 1) The clinical symptoms in a 
woman 61 years old were hematuria followed b> anuna. At necropsy a primary 
cancer of the right ureter was found with a blocking of the left ureter by metastatic 
deposits. 
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Location, Age and Incidence 

Malignant neoplasms of the ureter were most frequently found in the lower 
portion and were associated with hydronephrosis in 67 per cent of 68 cases of 
primary malignant neoplasms collected by Lazarus (Ann Surg 1934, 99, 769) 
including three of personal cases In 50 per cent of the 68 cases, the age of the 
patient was between 60 and 70 years Extension to the regional lymph nodes, 
lungs and liver is not uncommon Whether such conditions as calculi, leukoplakia 
and ureteritis cystica, frequently found as associated conditions in cases 
of benign and malignant neoplasms of the ureter, bear an etiological relation still 
lacks proof 


Symptoms 

1 Hematuria is the most commonly observed symptom, being present at 
the onset in 75 per cent of the cases and during the course of the neoplasms in 
about 96 per cent The bleeding may occur without any preceding or accompany- 
ing symptoms, i e , as a symptomless hematuria or it may be associated with 
pain of a colicky character and showing the typical radiations like those of the 
passage of ureteral calculi As in renal neoplasms, the bleeding may be continuous 
or intermittent It may be a gross hematuria or only demonstrable on microscopic 
examination The hematuria in ureteral neoplasms cannot be differentiated from 
that due to renal neoplasms or other renal causes without a urological exami- 
nation 

2 Pam. This also fails to present any features which characterize it as 
of ureteral rather than of renal origin 

3 Tumor In some cases, a tumor mass filling the right or left abdominal 
quadrant and even the corresponding half of the abdomen, was palpable or had 
been noticed by the patient In many such cases, the neoplasm was found to 
be primary m the kidney (papillary carcinoma of the pelvis) and secondary in 
the ureter A hydronephrosis, which is a frequent sequel of a ureteral neoplasm 
may give rise to a tumor in the corresponding kidney region 

Examination 

Results of urological examination These may be divided into 

1 Cystoscopic findings 

2 Data acquired by other methods of diagnosis 

1 Cystoscopic Findings The appearance of a tumor protruding from 
the ureteral orifice (Fig 392) constantly or only during an efflux of urine is 
positive evidence of the existence of a ureteral neoplasm, but does not yield any 
direct information as to (a) whether the ureteral neoplasm is a primary one or 
secondary to a renal neoplasm Most commonly the t}q)e of tumor which pro- 
trudes resembles a benign papilloma, but this does not indicate whether the 
ureteral neoplasm is of a benign or malignant papillomatous character In a 
case of ureteral pol}^) reported by Argue (Urol and Cut Rev 1932, 38, 232) a 
pedunculated tumor, the size of the adult thumb, protruded from the ureteral 
orifice 

Cystoscopy is also of value, if blood can be seen during an efflux of urine 
or in the intervals, from one of the two ureteral orifices 
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The presence of a tiunor at the ureteral orifice was oniy noted ia 29 per 
cent of 68 cases of primary malignant ureteral neoplasms collected by Lazarus, 
2 Data Acquired by Other Method® of Diagnosis, These include Infor 
raauon obtained during the passage of ureteral catheters and by urography 

(a) OBsrauenoN to Passage or Ureterai, Catheter If other causes of 
resistance to the introduction of a ureteral catheter, such as calculus stricture 
and ureteral spasm have been excluded this finding is of much value when con 
sldered In conjuncuon with the findmgs obtained with the aid of urography Of 
special importance is the tendency of ureteral neoplasms to bleed freely, when 



Fid, 392 — PipUIomi which prtnary In the rentl peW» and lecondirilT Imptented on the 
uretenl rnuctue, U teen cyitoKupfcaOy projcclnw from the uneten] orifice 

even the utmost gentleness has been employed in passing a ureteral catheter 
An obstruction to the passage of a ureteral catheter was reported m 38J per cent 
of the 68 cases of pnmary malignant neoplasms of the ureter (I-axarus) 

(b) Uhocbaphy a filbng defect in the course of the ureter is the most im 
portant finding of a diagnostic character m ureteral neoplasms So for as we can 
ascertain these findings have thus for only followed the use of ascendmg (retro- 
grade) urography 

Such a filling defect or well localized change in the contour of the ureteral 
shadow especially if it persists at consecutive examinations is of particular 
diagnostic value when associated with dilatation above such a level of the 
ureter and renal pelvis It is the onlj. pathognomonic sign but was only found 
m 8 7 per cent of the 68 cases of malignant ureteral neoplasms collected by 
Lazarus, 


Diagnosis 

This dtpends on the prMence of wme or all of Ibc abow ob/tcUi-c findings 
taVtn in conjuncuon with the dlnicaj histors The latter is of calue when taken 
in conjunction with the appearance of a symptomless hematuna or one associated 
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Before the introduction of modern diagnostic methods in urology, anomalies of the kidney were 
only regarded as of interest to the pathologist, the majonty of cases having been observed dunng 
a necropsy At the present time, the number of clinical cases which have been correctly diagnosed 
has risen to several hundred for such anomalies as horseshoe kidney and a not unimportant number 
for other less common ones Of all pathologic conditions, nephrolithiasis, nonmfected and infected 
hydronephrosis, pyonephrosis, tuberculosis and neoplasms, are most frequently found as comphea- 
tions of renal anomalies Of these, the three first named are most frequent, again emphasizing the 
part played by obstruction to the outflow of urine from the renal pelvis plus infection Excretory 
urography has revealed the existence of renal and ureteral anomalies where least suspected, hence 
it should be used routinely preliminary to cystoscopic examination As is true of injuries of the 
bladder, the majonty of those of the kidney are the result of a non-penetrating force The bleeding 
may only take place into the renal pelvis, giving rise to a hematuria or the blood from the ruptured 
viscus may escape into the perirenal fat In a few cases, the pentoneum in front of the kidney is 
tom and the blood finds its way into the peritoneal cavity under a clinical picture closely resembling 
that of a rupture of one of the intraperitoncal viscera The most constant symptom of a kidney 
injury is hematuna unless the ureter is blocked by a blood clot or torn across, so that the blood 
cannot pass into the bladder The tendency' at the present time is to treat kidney injuries con- 
servatively and not to operate unless a constantly increasing anemia indicates a more radical pro- 
cedure Excretory urography is a great help in the diagnosis and prognosis of kidney injury The 
role played by accessory blood vessels to the lower pole of the kidney in the etiology of hydro- 
nephrosis IS fully recognized as the result of operative findings in many cases It is possible to 
diagnose such a cause of obstruction by finding a filling defect in the ureterogram just below the 
ureteropelvic junction The use of the newer combined cystoscopic-radiographic tables has not only 
enabled the urologist to decide as to whether an abnormally movable kidney is responsible for the 
pain of which many such patients complain as the outstanding symptom but also of the degree 
of stasis due to the ureteral kinking inadent to a movable kidney This advance is due to the 
abihty to take a picture of the renal pelvis when filled with an opaque medium when the patient 
is standing up as well as when lying down The indications for nephropexy, i e fixation of the 
so-termed movable kidney arc more strictly drawn than formerly Only patients with distinct stasis 
are advised to undergo operation Excretory urography has proven to be an excellent method of 
control of the success or failure of a nephropexy A hydronephrosis may be of congenital or of 
acquired origin Of the causes of the former, first rank is held by strictures of the ureter or ob- 
struction by anomalous vessels Of the acquired causes, calculi, tumors at the outlet of the renal 
pelvis, and mjury of the ureter with resultant stricture may be especially mentioned The apphcation 
of better technic for plastics on the upper ureter and renal pelvis has been followed by very en- 
couragmg results m hydronephrosis, so that nephrectomy is less often employed Nontuberculous 
and tuberculous infections constitute a fairly large percentage of the diseases of the kidney which 
are seen by the urologist The rapid advances in bactenologic diagnosis and the use of newer drugs 
like mandelic aad and sulfanilamide have made it possible to control and even cure nontuberculous 
infections which have hitherto resisted all previously employed methods of therapy There is a 
general consensus of opinion that if a chrome tuberculous infection is limited to one kidney, a 
permanent cure can be obtained in over 60 per cent of nephrectomized patients The bactenologic 
diagnosis of renal tuberculosis has been greatly aided by the addition of the culture to the older 
staimng and guinea-pig inoculation methods In over 75 per cent of all cases of renal tuberculosis, 
the clinical picture is that of a chronic cystitis, hence the student must be taught to search for 
tubercle baciDi in every such case 

Nephrohthiasis, next to the infections, is the most common condition encountered chnically 
Nonoperative methods are of no avail except perhaps to prevent recurrences through the use of 
diets The diagnosis is, as in the case of ureteral calculi, especially difficult, if the calcuh are of the 
nonopaque vanety The effects of the presence of calculi in the kidney depend to a great extent 
upon the degree of obstruction to the outflow of unne A relatively small calculus which blocks 
tne outlet of the renal pelv'is intermittently or permanently will do far more damage than a large 
branching nonobstructing one In the surgical treatment of nephrolithiasis as in many other 
pathologic conditions there is more and more of a tendency to employ conservative types of 
operations such as pyelotomy 

There is stdl much discussion as to the classification of tumors of the renal parenchyma The 
theory that they are chiefly due to displaced adrenal rests is having less and less support in favor 
of their origin from the renal tubules themselves The outstanding clinical sign of a kidney tumor 
in adults is hematuna This is far less common m children but, on the contrary, the presence of a 
mass is more often the first sign in children The diagnosis of a kidney tumor is made by the de- 
formities of the pyelogram due to compression of the pelvis or calices by the tumor Irradiation 
IS only of avail in embryonal adenosarcoma in children In all types of tumors only nephrectomy 
can be recommended 
588 
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CLrVSSinCATIOV 


The followinR classification* Is the simplest 

1 Anomalies of number 

(a) Solitary kidnej (Fig 393) 

(b) Supernumerary kidf>e> 

2 Anomalies of \‘olume 

(a) Hj-poplasm (Fig 396) 

(b) Supplementary lobe or h>pcrtropby 

3 Anomalies of form 

Short long or lobulated Udnej's. 

4 Anomalies of location 

(a) Simple or ordinary unilateral ectopia (Figs 401 and 402) 

(b) Simple or ordinary blbleral ectopia (Fig 401) 

(c) Crossed ectopia with (Figs 405 and 407) or tnthout fusion (Fig 
40S) of the two halves. 

5 Median fusion 

Horseshoe kidney (Fig 412) including L shaped kidney (Fig 409) 
cake kidney (Fig 418) and sigmoid kidnej (Fig 410) 

6 Anomalies of rotation 

(a) Faulty (Fig 424) and (b) excessive rotation (Fig 425) 

7 Reduplication of the pelves and ureters (double kidneys) (Figs 426 to 

433 Inclusive) 

8 Anomalies of the pelvis other than reduplication (Fig 434) 

9 Anomalies of the vessels. 

(a) Of the arteries (Rg 26) and of the veins, 

10 Nonclasslfiablc anomalies 

11 Accompanying (concomitant) anomalies 

We will onl> attempt to outline the more important clinical aspects of these 
various anomalies. Those Interested in the aubject will find a more detailed con 
sideratlon In a number^ of recent articles by one of us We shall take up these 
anomalies in the order named. 


Taken from artkJe bj Papin and Eiacndrath, publfahed In Annala of Sunctiy 1927 g5 735' 
V tdouble kidney) Idea 1924 76 206 (aoiftary kfdner) Idem 
1925 82 735 (boneilioo kidney) Jour Urol 19JS S3 AJl (hypoplaria) 
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Anomalies of Number 

SOLITARY KIDNEY 

By this IS meant a more or less complete lack of development of the upper 
urinary tract (kidney, ureter and corresponding ureteral orifice), on one side 
of the body One encounteis the following combinations 

A Complete absence of kidney, ureter and uietenc orifice of one side 
(Fig 393) 

B Same as above, but ureter ends at opposite side of bladder There are 
four reported cases of this variety in which one meter was rudimentary (Fig 395) 



Fig 393 — Papin's case of complete congenital absence of the left kidney and ureter The adrenal is 

normally developed on the aplasn side 

C Kidney alone absent Rudimentary ureter (usually very short), ends m 
normally placed and developed ureteral orifice (Fig 180) These are the cases 
referred to in Chapter 6 as emphasizing the possibility of error in drawing the 
conclusion, that a normal appearing ureteral orifice and a ureter of variable 
length, necessarily indicates the presence of a corresponding kidney 

D Complete absence (agenesis) of kidney, ureter and vesical orifice on one 
side Opposite kidney, ectopic, and ureter ends in niidline of bladder (Fig 175) 

Frequency, Sex and Number of Cases Reported 

In a series of 159,274 necropsy reports which we have collected, a congenital 
solitary kidney was found in 167 or 1 in 953 necropsies This incidence corre- 
sponds approximately to the incidence, 1 in 1000, noted by Sokolow in 50,198 
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necropsio but not to tbnt found by Collins I in 337 in a survey of 337 488 
nKTopsies The number of reported cbnical and necropsy cases is now about 
650 We were able up to July ), 1937 to find 94 cllmcal cases m which the diag 
nosis wa3 made in 43 

Anatomical Coniideratlons. 

It is necessary to distinguish^ first, the condition of the urinary tract and 
second the condition of the genitalia. 

1 Condition or UatNAav Taxer 

(a) ON THE AGENESIS SIDE, i c where the kidney has faQed to develop 
There may be absence of the kidney ureter renal vessels, ureteral orifice 
and corresponding portion of Intcruretenc ligament (Fjg 179) 



Fia. aW/^EAirtit Sclunidt** cue of radlmenUiy uretex (a) eodint on afenc^ ride hi ■‘Tnlna l 
vejlcJe U) V 1> vu delerca. 

The ureter is present as a cul-de-sac, or for a short distance (8-15 cm.) or 
in its entire length (22 cm in one case) 

The ureter ends ectopicall> in the seminal vesicle (Fig 394) cervix, mldline 
of bladder (Fig 175) or In the female urethra. 

The adrenal is present on the agenesis side in about 75 per cent of the cases 

(b) ON THE eiDl- V\ riEKE TIIE COXCENITAE SOLITABV KmVET IS PRESENT 

LOCATION WETOllT SIZE AND PORil OP THE CONOCXITAL SOUTARV KIDNCV The 
location generall} corresponds to that of the normal organ but it has been found 
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m the iliac fossa, in the true pelvis (Fig 179) or over the median line of the 
spine The weight in 87 cases (Collins) was 279 6 gms instead of the normal 
150 gms In 40 cases in which the dimensions were given, they exceeded those 
of the normal kidney As a rule, the form corresponds to that of the normal organ, 
with a single pelvis and ureter Two ureters and two renal pelves were noted in 
11 reported cases 

The blood supply This does not differ from that of the normal kidney in 
the majority of cases but two clinical cases of obstruction of the ureter by vessels 
to the lower pole have been reported by Kirkland and by Eweh 

(c) CONDITION OF BLADDER 

This presents the following variations 

The trigone is well developed and there are two normally located ureteral 

orifices 

The trigone is well developed but 
one ureteral orifice is absent (on the 
agenesis side) 

Only half of the trigone is de- 
veloped (Fig 179) corresponding to 
the side on which the congenital soli- 
tary kidney is located 

2 Associated Genital Anoma- 
lies These are more frequently found 
m females, (206 cases) than m males 
(64 cases) and more commonly in as- 
sociation with congenital solitary kid- 
ney than any other form of renal 
anomaly 

The different genital anomalies 
will be taken up at the end of the 
chapter 

Clinical Aspects of Congenital Soli- 
tary Kidney 

The clinical cases, thus far re- 
ported, are most conveniently placed 
m four groups 

Group 1 Cases in Which the 
Congenital Solitary Kidney Was 
Erroneously Removed (9 cases) 

Five of the nine were nephrecto- 
mized in the period before modern diagnostic methods were available, three others 
for injury of the only kidney the individual possessed and one before the advent 
of excretory urography, ureteral catheterization being impossible because of a 
urethral stricture 

Group 2 Cases Without Anuria All of Which Were Operated (35 cases) 

Group 3 Cases Which Presented Anuria as the Outstanding Symptom 
( 30 cases) 

Group 4 Cases Which Were Only Diagnosed (20 cases) 



a normal appearing ureteral orifice, on the con- 
genital sohtarv kidney side There are four pub- 
lished cases of this important anomaly 
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Diagnosis. 

This includes the following 

1 History Heredity only plays an insignificant part in this type of anom 
aly The history of an operaUon for absence of the vagina led to the search 
for a congenital solitary kidney by Gutierrez 

2 Enuuioed Kidnity on One Side. This finding on bimanual palpation is 
of little value even if no kidney can be felt on the opposite side 

3 Examination or Genttaua. This is of considerable value if absence of 
the vagina or urethra (female) are found or if anomalies of the Internal genitalia 
were noted during laparotomy for gynecologic conditions. In the male malforma 
tion of the penis urethra, unilateral absence or atrophy of testis half of prostate 
or of one seminal vesicle are valuable data. 

4 Radiography Cystoscopy and Uritehal Catheterization Plain radiog 
raphy is only of importance if a large kidney shadow is to be seen on one side 
and none on the other and then only if corroborated by other findings If a cal 
cuius Is present this method has its usual value. Cystoscopy ma> reveal the 
absence of the ureteral onfice accompanied by failare to show excretion of 
indigo-carmm or urinary efflux on the agenesis aide In the majority of cases. 
In a relatively small number a ureter of variable length as desenbed above is 
found on the agenesis side hence the presence of two ureteral orifices does not 
always indicate the existence of two kidneys 

If only a single ureteral onfice is found In the bladder one must always 
keep in mind that the ureter of the other kidney may end ectopically as described 
under Anomalies of the Ureter 

Excretory imocRAPinr is of much value provided that the secretory activity 
of the congenital solitary kidney is not temporarily inhibited by a calculous 
obstruction or other cause of anuna In two report^ cases (Gutierrez, Ewell) 
the diagnosis of congerutal solitary kidney was made by this method the absence 
of any shadow on the aide on which an absence of the ureteral orifice being noted. 

Ureteral catheterization should be a routine procedure in anuna m patients 
with congemtal solitary kidney even though plain radiography fail to reveal a 
shadow One of us has recently encountered such a 

Ascendino (retrograde) urography should only be done in cases without 
anuna or after the latter has been relieved This method Is of value in deter 
mining the presence of pathologic conditions as weU as the location of the 
solitary kidney Quite often the anomaly termed faulty rotation is associated 
with congemtal solitarv kidney (Fig 180) 

Treatment. 

This varied according to whether or not an anuria was present as the chief 
clinical feature 

Gboot 2 Cajm Without Anotia. The lesions found were in the order of 
frequency nephrolithiasis associated or not with hydro- or pyonephrosis pye- 
lonephritis, tuberculosis obstruction by anomalous vessels tuberculosis and 
injury The operations were all of a conservative type as would be expected. 

Gvodt 3 Cases with Anuiua. Of the 30 reported cases the diagnosis was 
made at operaUon (nephrotomy pyelotoray ureterotomy decapsnIaUon or ex 
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plorator}-) in tweh e In the majority of the 30 cases, the anuria was due to cal- 
culous obstruction or stricture of the ureter The treatment of anuna in cases 
of congemtal solitarj^ kidnej’ includes, first, an attempt to introduce a ureteral 
catheter be3ond the point of obstruction and then to lea\e it in situ imtil tie 
normal output has been reached If the catheter cannot be passed bejond the 
obstruction or is constant!} expelled immediate ureterotomy p}elotomy or 



Fig 396 — Plain film and photograph of operati\ e speamen in case of renal h\'poplasia A 
Shado'n'5 of four large ureteral calculi B Mimature kldne^ in bo^ ele\en \ears old and greatl\ 
dilated ureter filled with calculi (Compare ivith A ) 

nephrostomy must be done followed by secondar}’’ remo\ al of tie calculus, except 
when the latter can be easily removed at the primar}'^ operation 

The results in the 30 cases of anuria were as follows Ureteral catheteriza- 
tion, 7 cases, all recovered , same method followed b}'^ ureterotomy, pyelotomy or 
nephrotomy 5 cases, all recovered , ureterotomy alone, 3 cases, all recovered , pn- 
mar}!^ nephrotomy or pyelotomy, 10 cases, 1 fistula, 5 deaths, one IS months after 
a second nephrotom}’’, fulguration of ureterocele 1 case, recovered , decapsulation, 
1 case, death, explorator}’^ only, 2 cases, 2 deaths tx’pe of operation not gi\en, 
1 case 
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SUPEaNUMCJlAll\ KIDVn\ 

M*hen one spcaJvS of supernumerary kldncj onl> such eases should be 
included in which a structure is found on one or both sides of the median line 
of the body, with the following characteristics 

(a) Re<cmblance to kldnej In e\trj particular 

(b) Orvn blood supplj and excrctorj duct 

(c) Complete separation from kidne> of same side 

In many of the reported cases, the supposed supcmtimcmrj k^dne^ was 
the upper half of a double kldnc> (sec later) 

If we adhere closclj to the nbo\-e require 
ments it learn onlj 28 true cases These can 
be dbaded Into two groups (a) condition 
found at Qutops} and (b) at operation. It Is 
to be regretted that so few of the true case 
reports are accompanied b> flluslnilions of 
the condition If this were the case prob- 
ably some of those which after careful In 
spection of the original articles «eemcd 
genuine cases might also be found to be in 
stances of double kidney In only two of the 
clinical cases was a diagnosis made before 
operation M is the case v-Ith other renal 
anomalies the organ is e<peciall> apt to be 
the seat of calculus formation and Infection 
owing to Inadequate drainage conditions 

Anojialies of Voldue 

HYPOPLASIA 

By this is meant an anomaly m which 
there is a lack of development of the kidney 
whereas in congenital solitary kidney or 

aplasia, there is a complete failure of the „ ^ 

* J , K, V VvoUr* caw of 

organ to develop on the agenesis side no ewmoui kft bydrt»ephro*f* idth oppo- 
traces being demonstrable even on histologic "itc coniceniui mul hypopuia the kid 
raunlimUon bSdd^ *■*“ 

Anatomical Coniiderations. 

Two types or forms of congenital hypoplasia have been found 

Type I Cases in which there is a structure which resembles (Fig 396) 
in every detail the pattern of the fully developed kidney including a ureter and 
renal pedicle In such cases the hypoplastic kidney is simply a miniature of 
the normally developed organ. One might speak of it as being the same relation 
to the latter that a dwarf bears to the fully developed adulL 

Type 2 Cases In which only traces of the various components (glomeruli 
and tubules) of the parenchyma can be found on histological study or as in 
several of Gutierrez cases (Arch Surg 1933 2 7 686) by the presence of dls- 




596 


KIDNEY 


Crete shadows in the kidney region, following intravenous (excretory) urog- 
raphy 

Incidence, morphology, etc 

In a total of 63,076 necropsies, this anomaly was found 77 times or 1 to 816 
necropsies The form of the hypoplastic kidney often resembles that of the nor- 
mally developed organ but it is much smaller, varjung in size from that of a 
pea to that of a plum There is a corresponding diminution in the weight 

Location As a rule, tlie kidnej'- is found in tlie normal location but it 
may occupy a much lower position as in the case shown in Fig 397 where it was 
found adherent to the posterior wall of the bladder In some cases, there is only 
a single p 3 ramid, in others two On section, the normal demarcation into cortex 
and medulla are seen, but both are present in miniature form In a few reported 
cases, both medulla and cortex varied from 1 mm to 1 cm m width 

The renal pelvis is present, but atj'pical in form This will be taken up under 
urographic diagnosis The ureter maj^ be partiallj'^ or completelj'’ obliterated or 
be absent altogether Marked ureterectasis (Fig 396) and ectopic ending of the 
ureter have been reported 

Histologic examination reveals considerable variation in individual cases, 

thus 

1 Cases with only a mass of fatty fibrous tissue, a few cj'sts but no glo- 
meruli or tubules 

2 Few or no glomeruli, but manj^ tubules, some of which are arranged as 
in the fully developed kidney, while in another field, one onlj' sees sclerotic 
fibrous tissue and tubules irregularly arranged as in the kidney of the embryo 
There is a tendency to cyst formation 

3 Many glomeruli, some with Ityaline degeneration and also many sclerotic 
blood vessels, but few tubules 

Pathologic Lesions o£ Hypoplastic Kidney 

These do not differ from those seen in the fully developed organ In the order 
of their frequency, they are hydronephrosis, calculus formation, nontuberculous 
and tuberculous infection 

Clinical Aspects We have found reports of 22 cases, in which nephrectomy 
was performed for pathologic conditions in hypoplasia 

In 3 cases, the clinical s 3 Tnptoms were due to the pathologic condition of 
the ureter, in the form of an empyema (Oehlecker’s and Hashnger’s cases) or to 
multiple ureteral calculi (Fig 396) rather than to a lesion in the h 3 q 3 oplastic 
kidney 

We were able to find (Jour Urol 1935, 33, 331) reports of 17 cases in which 
death from uremia or anuria followed operations on the opposite fully developed 
kidney at intervals varying from a few days to nine 3 mars When the normally 
developed kidney is unable to function as the result of acute or chronic 
pathologic changes (Figs 397 and 398) or its ureter is blocked (See Chapter 47), 
the burden of compensating for this temporar 3 '' or permanent disturbance of 
function is thrown upon the congenitally h 3 qjoplastic kidney, which is unable 
to do so m the majority of cases 
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Symptoms. 

The clinical pictures observed in the vanous pathologic conditions found 
In hj-poplastlc kidneys do not differ from those due to the same lesions of 
the fully developed organ In three of MacKenzies cases the preoperaUve 
duignosls was an occluded renal tuberculosis because of pain frequency 
or hematuna. It was impossible to catheteriie the ureter on the hypoplastic 
side. 



Fhi. 39S — Webcf* ate of riaht hypopLutlc Iddoer and markrd pjDncphroaii od oppoiUe 
rirtt. Pauut dird of m-cmU. tvo da>s after idmiHioD to hoipital. 

Of the remaining 16 cases fbted pain over the kidney seems to have been 
the chief symptom In 4 cases. In 12 cases, the complaints were In addition 
to filed or colicty pain the usual ones Incident to infection of the urinary 
tract, 

Diagnoiit. 

UHOcRApm Excretory urography may >'idd information as to the presence 
of a few secreting tubules on the hjpoplasia side and also as to the rudimentary 
t>'pe of pcK*!# on that side (Fig 399) 

Ascending uEocRATirr is the method of choice. The tjpes of pelm which 
should make one think of the existence of a congenital hjpoplastlc kidne> arc 
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3 ILIOLUMBAR The kidney lies across the crest of the ilium (Fig 402) 
Iliac The entire kidney is found in the iliac fossa (Fig 400) 

Iliopelvic The kidney is found at the level of the brim of the true pelvis 
Pelvic The entire kidney lies in the true pelvis either over the sacral 
promontory, in the concavity of the sacrum or on the floor of the pelvis (Figs 
401 and 403 ) 




Fig 401 — A Typical pelvic congenital ectopia Note vessels arising below bifurcation of aorta 

(Hochenegg’s case ) 

B Papin’s case of bilateral congenital pelvic ectopia Note origin of vessels from iliac artery and vein 


Of all of these six locations of the ectopic kidney, the pelvic is the most 
frequent 

In addition to the above, the kidney has been found lying behind the aorta, 
and also accompanying the sac of an inguinal hernia 

Anatomical Considerations 

Ureter and Renal Pelvis The length of the ureter varies according to 
the location of the kidney In pelvic ectopic kidneys, the average length is 10 cm 

In most cases, the hilus is directed forwards, i e ventrally, seldom backwards 
There is rarely a true pelvis, the major calices uniting to end directly in the ureter 
as m Fig 400 

Form and Size The kidney is almost always flattened, disc-like with the 
fetal lobulations much more marked than in the case of the normally located 
organ It may be so poorly developed as to be overlooked (Figs 396-398 inclu- 
sive) unless search is made for it or its location determined during a urological 
examination 

Blood Supply The arteries and veins have their origin and termination, 
respectively, in immediately adjacent vessels 

This characteristic feature of a congenitally ectopic kidney distinguishes it 
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from the acquired ectopic locaUon (see Chap 35) as found m cases of movable 
kidney Only two eiccepUons to the enstence of a very short pedicle and a minimal 
range of mobnitj of the congenital!) ectopic kidnev hare been reported 





Fkl -JOJ — SpedtDfQ ihottlnp • riRht-fkW IDofumhar imal cclopfa Note arlen to upper 
pole from tbe loner portloD of (be lorta and a tecond artrr> (o (be bHoj from bffurcatkin of 
Ibe aorta ASo note the pelvb on %‘CTUral a pect of (be ettopi: Lklnr} 

niLATKRAL rONCrSITAL ECTOPIA 

Lp lo Jul\ 1 19J7 33 ca5CA haw been reported All po« iblc comblnafion^ 
a5 to the location of the two Mdnc>-s were found but in the majontj both \\cre 
found >n the true pelv-l^ 

Aisociated Genital Defecta, These ore relatiwl} uncommon and ^^ll be 
tikcn up later 

Clinical Aspects 

pathologic condition found In the normalK located kldne> Is found in 
the conqenltalK ectopic one The mo^t common le<Ion In the order of their 
frequenn, are nrphrobihla i* with or vthhnut a concomitant urcteroUlhiA Is 
pwlonephntU pjonephro I< h> dronephitni* and neopb m< 
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We have found reports of 117 cases in which nephrectomy and 34 cases in 
which other types of operations were done for various pathologic conditions 

Symptoms 

A convenient division for clinical purposes is into 

1 Cases presenting symptoms referable to the urinary tract 

2 Those which simulate gynecological or other abdominal conditions 

3 Those which give rise to symptoms during pregnancy or to dystocia 

4 Latent cases, in which the ectopic kidney is found during operations for 
other conditions 

1 Cases Presenting Symptoms Referable to the Urinary Tract None of 
these are pathognomonic for the existence of this type of anomaly In 29 (32 9 per 
cent) of 88 clinical cases observed at the Mayo Clinic (see Thompson and Pace, 

loc cit ) the patients complained of re- 
current attacks of pain, which were 
atypical in character and radiation In 
others, the symptoms were those incident 
to the presence of pathologic changes in 
the ectopic kidney 

2 Simulation of Gynecologic and 
Other Abdominal Conditions There 
are many reports of cases, in which a 
mass was felt at the level of the various 
locations of ectopic kidneys mentioned 
above When pathologic changes, espe- 
cially infection, occurred, the clinical pic- 
tures simulate those of gynecologic con- 
ditions (pelvic ectopia) or of appendicitis 
(ihac ectopia) When only a mass was 
palpable, the ectopic kidney has been 
mistaken for a mesenteric cyst, etc 

3 Symptoms During Pregnancy or 
Dystocia Although the mere presence 
of an ectopic kidney m the true pelvis 
does not necessarily give rise to symp- 
toms during pregnancy or labor, a suf- 
ficiently large number of cases have been 
reported to justify bearing such a possi- 
bility in mind Death following rupture of the uterus during labor has been 
reported, the first by Albers-Schonberg in 1894 Obstruction to engagement of 
the presenting part, most often the head, has served as an indication for various 
obstetrical operations, most frequently cesarean section Symptoms ascribed to 
the presence of a pelvic ectopic kidney have necessitated nephrectomy or dis- 
placement of the kidney followed by nephropexy and induction of labor In 
two cases (Hohl, Ramos) the diagnosis of the cause of obstruction was recognized 
by palpation and urography, before cesarean section 

4 Latent Cases In this group, the presence of a congenital renal ectopia 
was incidental either to abdominal exploration for other conditions or to a urologic 
examination 



Fic 403 — Urogram from case of right 
congenital (pelvic) ectopia of kidney Note 
normal location of opposite kidney 
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DlagnosU i t i 

The data upon uhlch a prcoperathc diagnosis mis made in 34 clinical cases 

(a) Abnormal location of shadows of calculi one ca*^: 

(b) Same foHoued bj obsen.'ation of course of an opaque ureteral catheter 
to the abnormallj located shadow, four cases 


(c) Palpation of a mass behind uterus three cases 

(d) Urimr) fistula in cul de-«ac as.ocmlc<l with ma« one case 


(e) \sccndmR (retrograde) urograplij alone 22 cases 



Fro. 404— Urocram {rom c»fe of ri(jhl Ololoinbar conctnlul rro*! ectopia (ffc text) and *pcci- 
roen liowing typfcil cmke ULe flnttenfd thape of »ach kWiyni AKo note hfliu on rnUral lupect 
of the Udney u>d nbteocc of a pelvi» proper the three prfodpal calJcti nnhlflc to form the ureter 

(f) Excretory urography alone tno cases 

(g) Ascending and excretory orogmphy combined one case 

In the rest of the reported cimical cases, the diagnosis was made during 
surgical exploration for other conditions or Is not mentioned 

CKOSSED ECTOPIA 

Under normal developmental condition the renal blastema of each side and 
its ureter migrate upwards to reach the final location in the respective lumbar 
region An arrest somewhere of the human metonephros In this course results Jn 
the anomaly, ordinary ectopia just discussed. Such an arrest mav Involve both 
embrvome Lidneys In either case um or bilateral ordinary ectopia the ld(ine> 
always remains on the same side of the body os that on which it develops during 
early embryonic life 

In crossed ectopia the nephrogenic mass or renal blastema, for some reason 
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not yet found, instead of moving directly upwards on its respective side of the 
median line with the growth of the embryo, is deviated toward the opposite side 
of the body The kidney which remained on its own (where formed) side is termed 
the fixed, whereas the other, which has crossed to the opposite side, is termed 
the ectopic one The result of these developmental errors is the presence of both 
kidneys on the same side of the body The two kidneys may be separately devel- 
oped (C of Fig 405) or their nephrogenic masses become fused to form, to all 
external appearance, a single kidney (A and B of Fig 405) The ureters do not 



Fig 40S — A Stocquart’s case of crossed cctopn with complete fusion of the two kidneys Note 
the ventral pelves 

B Mennacher’s case of complete fusion One pelvis directed mesially and the other ventrally 
C Broesike’s case of complete fusion with one pelvis directed mesially and the other laterally 
(outwards) 


unite, but follow a separate course ending on opposite sides of tlie bladder The 
ureter of the lower (ectopic) kidney is as a rule tlie one which crosses the median 
line (Fig 406) to end in the opposite side of tlie bladder The term “unilateral 
fused kidney” is still wrongly employed in some reports to designate this type 
of anomaly, but if used at all, it should only refer to cases of double kidney 
(see later) 


Incidence, Sides and Sex 

Stewart and Lodge (Brit Jour Surg 1923, 11, 27) found only one crossed 
ectopia in 6500 necropsies The number of clinical cases has increaised rapidly m 
the last 20 years Townsend and Frumkin (Urol and Cut Rev 1937, 41, 324) 
collected 159 cases of crossed ectopia, of which 82 were found at necropsy and 
77 clinical cases To the latter, we can add 65 other clinical observations not 
included m their table or published since then 

In the 159 cases (necropsy and clinical) collected by Townsend and Frumkin, 
the age of the patient varied from nine days to 79 years, the average being 31 4 
years The anomaly was found on the right side 96 times and on the left, 43 times, 
the side not being given in 10 reports Of 142 cases where the sex is mentioned, 
98 were males and 54 females 
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Anatomical Considerations, 

RzumoN or THr Tw 0 Kiiiniys to Each Othk Thetwohalvcshave been 
found as follows 

(a) Placed end to end (Figs 405 and 407) 

(b) At an acute angle to each other 

(c) By their outer borders i,e overlapping each other 

(d) At right angles (L-shaped form) 

There are as many variations possible os there are degrees of rotation of the 
component halves As a rule the fixed 
organ lies more cephalad, i e,, above the 
ectopic one but the opposite condition 
has been found In seven cases by Pagcl 
Ooc at ) i^,, the ectopic kidney lies 
above the fixed (normal) one There is 
much variation of the location of the 
mass espeaally of the ectopic half It 
may be found in the iliac fossa or across 
the pel\'ic brim or even m the true pelvis 
One portion usually the lower, is de- 
form^ its antenor surface being lobu 
lated and its borders irregular 

Mode or Ukton There are two 
types of cases 

(a) Those m which there is such 
an intimate fusion of the two halves 
(Figs 405 and 407) that no line of de 
marcatiOQ exists and the mass appears 
at first glance to be a more or less normal 
kidney 

(b) Those which are completely 
separated Pagel found this coudibon In 
eight of fifty five cases i,e, 14,5 per cent 
(Fig 40S) 

ItoEcnoN IN Which Hmuxi Faces 
T here is do rule about this One finds 
the following combinations 

(a) Both face more or less ventrally 
(forwards) (A of Fig 405 ) 

(b) One ventral and the other 
mesial Very common, (B of Fig 405 ) 

(c) Both face mesial (Inwards) (Fig 408 ) 

(d) One \entral and the other lateral (outwards) (C of Fig 405 ) 

(e) One faces mesial and the other lateral (Fig 407) 

(f) Both face posteriorly (only found m three cases) There ma> be no true 
peUds onlj extrarenal calices unite to end In the ureter 

Lencth or KmxET This is usuall> more than that of one kidnej alone but 
nei*er that of both kidnej’s Occasionally the entire mass is smaller than that of 
one kidne> alone. 



Fic. 406 — Orocrtm from c»*e ol rtubt 
crowed cctopU Note bow the areter *riilnn 
from the lower (ectopic) kidney acrow 
raknine to end in gjpoiite (left) iWe of 
Dr P Roienblom.) 
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Mode of Origin and Ending of Ureters As a rule, the ureter of the upper 
or fixed kidney, ends in the corresponding side of the bladder and that of the lower 
or ectopic organ, on the opposite side There are seven published cases (Papin) in 
which the ureter of the upper or of the lower half, ended in the opposite side of the 
bladder This occurs especially as pointed out above, when the lower is the fixed 
kidney, so that its ureter opens on the corresponding side of the bladder The 

ureter may follow an indirect 
Fic 407 course from the upper kidney, 

around the lateral (outer) 
border of the lower kidney 
(Broesike’s case) The ureter 
may pass behind the rectum 
in crossing to the opposite 
side 

Blood Vessels There 
Fig 408 


Fig 407 — Fusion of the two halves of a crossed ectopic kidney Note mesially directed pelvis 
of upper and ventrally directed pelvis of lower half (Rush Medical College Museum ) 

Fig 408 — Crossed ectopia with absence of fusion of the two halves 

was a single vessel to each half in six and multiple vessels (two to six) m 
thirty-tw^o cases studied by Papin and Palizolli As a rule, the vessels arise 
from the aorta, but may be given off in part or entirely, by the iliacs 

Genital Defects These are not as frequent as m solitary kidney and will 
be considered later (see accompanying anomalies) 

Clinical Aspects 

As in the case of other anomalies of the kidney, there are no symptoms which 
are pathognomonic of this or that type of anomaly This is especially true of 
crossed ectopia In looking over the 142 reports of clinical cases, the most frequent 
symptoms noted did not differ m any respect from those found in various patho- 
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logic conditions Involving kidneys not presenting any anomalies in location. 
In tlie 51 cases which were operated the patients complained of recurrent attacks 
of pain in the upper or lower abdominal quadrant of the side where the crossed 
ectopia was located in 7 cases. In 5 others the pain was assoaated with a 
palpable mass, in 7, a colick> pain and a shadow due to a calculus were noted. 

In one case the preoperative diagnosis was movable kidney and in another 
chronic nephritis (hematuria and casts) In two cases the symptoms and eiami 
nation led to a diagnosis of renal tuberculosis No pre-operative symptoms were 
given In the other reports The pathologic conditions found at operation included 
all of those observed In nonanomalous conditions including echinococcus m one 
As in all anomalies of the kidney, hthlasis acute and chronic pyelonephnlis 
p>onephrosi3 and hydronephrosis were most frequently noted 


Diagnosis. 

As in the case of the preceding anomaly ordinary ectopia 
can be placed on the S)Tnptoms or results 
of phvsical ciamination (palpation in 
particular) In the 51 cases which were 
operated a preoperative diagnosis of 
crossed ectopia was made in thirty In 
four by the deviation of the opaque 
catheter (Fig *06) in five, by this method 
supplemented by ascending urography 
by excretory urography alone or ascend 
mg urography alone or the two combined 
in 20 cases and by pyeloscopy m one case 
The diagnosis was made during surgical 
exploration In twelve In nine mw 
no mention is made of bow the diagnosis 
was made 


very little reliance 



Fio. 40 Q — Tvpktl L-ituped bor*e«boe 


Treatment. 

This varies according to the lesions 

found in the Individual In 19 of the The riaht hih b very cmii tod at 

ti ^ ^ 1 * k)»v Jcvtl than the kft hiOf 

51 operated cases the upper or lower seg 

ment of the mass was removed, fn five a pyclohthotomy was done for calculus 
and in seven, a nephropexy In one a ureterolithotomy and In another a primary 
pyelotomy and secondary removal of the diseased segment were done In four 
cases a urological examination was not made before operation The mass was 
thought to be a single Udney and was removed. Death from anuria followed 
rapidly 


Median Fusion 


HORSiKBOE JCIDVEY 

When the two omssa of nephrogenic toue (Fig 4) U the renal blaatemae 
or a^gen instead of rcntalning separate (see Cniapter I should fuse along thetr 
mesial border, to a greater or lesjier extent (Fig 412) so that one half extends 
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beyond the midline of the body, we speak of the resultant anomaly as one of 
median fusion The familiar horseshoe kidney constitutes the majority of such 
anomalies Such a median fusion is composed of two parts termed halves, con- 
nected by a band or bridge of tissue, referred to as the isthmus The anomalies 
termed L, sigmoid and cake kidneys, are simply variations of the median fusion 
In a crossed ectopia, the lower kidney (Figs 405 and 407) may approach 

the midline or even extend beyond it slightly 
As a rule, however, the entire mass lies to the 
left or right of the midline of the spine In 
double kidney, both halves he similarly, i e , 
entirely on one side of the body The term fused 
kidney has been used in such a confusing and 
indiscriminate manner, that it is being discarded 
in favor of the now generally understood and 
accepted terms, of horseshoe kidney (or median 

Fig 411 


Fig 410 — ^Wintemitz’ case of sigmoid type of horseshoe kidney One half is much higher than 

the other , 

Fig 411 — Marked asymmetry both as to location and size of the two halves of a horsesnoe 

kidney (Papin’s case ) 

fusion), crossed ectopia and double kidney These represent three entirely dif- 
ferent anomalies 

Incidence 

Reports of various authors which we have been able to collect, show that in 
114,802 necropsies, horseshoe kidney was found 178 times or 1 to 644 necropsies 
In addition we have found records of 250 clinical cases 

Anatomical Relations 

Size and relation of the halves 

(a) Sjunmetric Both at same level and of equal size (Fig 412) The isthmus 



Fig 410 
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is inferior (n nlnetj per cent, and superior, Ic, joining the upper polc^, In ten 
per cent of the cases 

(b) Asjmmetric Iloth at diffcrenl lc\cl5. The hal\*es mn\ Iw of equal (Fig 
412) or different sue (Fig 411) The L-shaped kldnej should not be placed in a 
separate group of anomalies. It Is Bimpl> an a5>mmelric hor^oshoc kldne> 
(Fig 409) 

The cake kldriey Is the result of complete fusion along their mesial borders 
of the two halvTS of a hor-eshoc kidney There Is onl> one example of a sigmoid 
kldne> (Wlntemlt* case) and this also must 
be regarded as a \*ariation of horseshoe kidnej 

Axes and Remtion or Halnts to Spine 
In the case of the two normal kldnc>-s, their 
long axes are directed obllquelj downwards 
and outwards (sec Chapter 2) so that the> 
are nearest to each other at their upper poles 
The opposite Is usuallj true of the ino ^Kes 
of a horseshoe kIdnej This explains wh> 
calculi (Fig 413) arc located obliqueK In n 
few cases the axis of each half was quite 
\*ertlcal and a calculus shadow correspond 
ingl> so As a rule the two halm arc locatctl 
close to the spine (Fig 414) and one-half 
ma> lie directly om the spine (Fig 415) One 
cannot rely upon this relation because in a 
number of clinical cases one-half has been 
found in the location of the normal kidne> and 
the other half close to the spine \galn both 
balm have been found as far from the spine 
as the two normal kldnep These anatomic 
observations are of much Importance In the 
interpretation of the location of calculus and of p>elognipbic shadows 

Location and Fixation of the Hortethoe Kidney The organ may lie at 
the following levels 

(a) At that of the normally placed and de\*eIoped kidneys Only seven 
instances have been reported 

(b) Most common level Is at or dose to aortic bifurcation (third to fifth 
lumbar vertebrae) (Fig 412) 

(c) Over promontory of sacrum or even in the true pelvis (Fig 412) These 
are usually examples of cake kidneys 

Although there Is very little perinephric fat, the horseshoe kidney Is well fitted 
as the result of the short vessels supplying It. 

PABjtNCnvuA, pcLvis AND CAUCM Thc pyramids are arranged in a frontal 
Instead of a sagittal plane hence some of the callces are directed mesrally (Fig 
414) an observation of much diracal Import (see Diagnosis) There are also apt 
to be a larger number of cahees directed ventrally (Fig 416) as the result of 
fault> rotaUon of the kidney In the majority there Is only a single pelvis for 
each half but redupUcaUon (Fig 419) is not rare. The pelvis is as a rule on the 
ventral (anterior) aspect In many cases there Is no pelvis proper 1 e only a 
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series of extrarenal calices which unite to end in the ureter The isthmus (Fig 420) 
may contain one or more calices 

The Isthmus and Blood Vessels The isthmus connects the upper poles in 
ten per cent and the lower in ninety per cent of all cases (Fig 420) Its width 
varies from that of a thin band of fibrous tissue, to one composed entirely of 
parenchyma (with a few calices) uniting to a variable extent, both halves The 


Fig 413 



extreme cases of median fusion are 
termed cake kidney (Fig 418) The 
average width of the isthmus is 3 cm 
The isthmus usually lies in front, but 
rarely (in two cases) may he behind 
the aorta and vena cava 
Fig 414 



Fig 413 — One of our cases of horseshoe kidney Note the typical pyelogram on left side of 
illustration, of a hydronephrosis of right half and the obliquely arranged shadows of multiple cal- 
culi, in pelvis of left half 

Fig 414 — Bilateral pyelograms of case of horseshoe kidney Note mesially directed calices in 
both halves and how right half extends across the body of third lumbar vertebra One (right) pelvis 
IS much closer to midline than the other 


There is much more variation in the blood supply of the horseshoe kidney 
than in the case of the normal kidney Papin found that in forty of 139 specimens 
there was one artery for each half and one for the isthmus Multiple arteries for 
each half and the isthmus, are a common occurrence 

The Ureter As a rule, this passes in front of the isthmus (Fig 409) rarely 
behind it (Fig 421) Occasionally there is a separate ureter for the isthmus The 
ureters usually diverge from the midline of the body much more than do the 
normal (Fig 15) This is of much importance from the diagnostic standpoint 
(Fig 415) The ureter is very apt to open into the pelvis at a high level (Fig 420) 
thus favoring stagnation 

(a) MODE OR ORIGIN AND COURSE OF THE URETER The Ureter usually arises 
from the middle of the ventral aspect (Fig 409) of the renal pelvis and not from 
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Fnj, 415 — A. Lodtlon of op*qae athetcr* In auo of honohoe kfdncy Note bow aXbcler 
n right ureter curvet toward it «cn>-I]l*c joint ind nmt upward iJon* mickHe of antenor upcct 
jf htmbar \-crtcbnc to end oppctUe totertpece betweoi second and ihJrti 

B Pydognmt (bOitertl) of oroe case. Not* location of pelvis of rfjdri half over body of 
thtrd lumbar Tertebra. AUo observe wide dbtance of peM* of left half (wnb lU meiially directed 
aflea) from the vertebete. 
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its most dependent point as in the case of a normal kidney (Fig 145) There may 
be only a number of extrarenal calices in place of a renal pelvis proper The course 
of the ureter across the front of the isthmus (Fig 420) and its frequent fixation to 
that structure, also favor obstruction to urinary outflow 

Thi PRrsENCE OF ACCESSORY VESSELS also may interfere with the escape of 
urine (See Chapter 34 ) 

Ureteral Strictures and Kinks These probably do not play any greater 
role tlian m the case of a normally developed and located kidney 



Fig 417 — Horseshoe kidnev with bilateral calculi The illustration on the left shows a single 
calculus in right half of a horseshoe kidncv and two overlapping calculi in the left half Note level 
of the bilateral shadows opposite fourth lumbar vertebra The illustration on the right is a bilateral 
pyelogram of same case Note marked ectasis of pelves and calices, as well as difference in level of 
the two halves and their almost horizontal position Calculi were removed by pyelotomy through 
low iliac c\trapcritoncal incisions from both halves 

Pathologic Changes 

We have found 250 reports of operations on horseshoe kidneys In 21 of these 
cases, the two halves and isthmus were normal but they were operated because of 
a syndrome, termed the Rovsing, which will be discussed later In the remaining 
229 cases, the pathologic changes which served as operative indications, were m 
the order of their frequency, nephrolithiasis, hydro- and pyonephrosis, tuberculosis, 
neoplasms and solitary cysts, ureterolithiasis, injury, acute nephritis, ureteral 
stricture and pennephntic abscess Of these, nephrolithiasis formed by far the 
most frequent indication for operative procedures 

Symptoms 

From the clinical standpoint, cases of horseshoe kidney can be divided into 
two groups 

1 The structure as a whole is normal but gives rise to the Rovsing syndrome 

2 Those in which pathologic changes exist in the horseshoe kidney itself 

We will take these up in the order named 
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1 Rovsino Si-NDEOIJI Guoup Thu tyndrome wns first described by 
Rovsing (Copenhagen) and Includes symptoms which have been ascribed to 
pressure of the uthmus upon the abdombml nerves and vessels m contact with 
lu posterior surface The patient complains of pain In the upper abdomen most 
marked on changing from the supine to the sitting up position Often they are 
especially noUceable when standing or situng In a certain number of cases, the 
patients lean forward In walking to create an artificial lordosis and relieve the 
Fio -418 pressure of the Isthmus It Is fre- 

quently Impossible for the patient to 
bend backward without an esocerba 
tlon of the pain or this may occur 
when trying to lift a heavy bos etc. 
In some cases the pain Is worse 
after eating and in a few patients, 






Fio 418— T>Tic*I "dke kldury Ioc*tfd Ed true pelvit. Thli tBoraily (»« text) h ihe refult of 
complete fQ5Eoo cloog thrfr njcjEiI l»rden ol the two hihri ol a hon^oe kWoev (Heiw» cue ) 
Flo. 419 — Zinnert cue o! comblmtioa ol bontaboe tad double kldixy ^o^e two ureteri and 
two reoftl pelvct for each haJf 

crises si n i flAr to those seen in tabes, with severe epigastric pxiln and vomiting 
have been reported, TwentyJJae cases have been reported in which complete 
rebel of the Rovsing syndrome followed operation In 20 ol the 21 only 
division of the isthmus a procedure termed symphysiotomy was done while 
in one case, a nephropexy was added 

2 Those in Which the S^tiptous Ake Due to Pathologic Conditionb in 
THE HoasESHOE KiDVET Itselt As In the case of other renal anomalies there is 
no single or group of symptoms whidj is Indicative of pathologic changes in a 
horseshoe kidney as distinguished from those in kidneys not presenting any 
anomalies. The recognition of the existence of this anomaly is only possible by 
urological methods of diagnosis. 
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Fig 420 — Necropsy findings in case of horseshoe kidney, six months after drainage of right 
hydronephrotic half and removal of four calcuh from pelvis of left half 
A Note calyx in nght half of isthmus 

B Entire specimen, showing greatly dilated pelvis of right half which was pvonephrotic and 
also showing the dilated ventrally located pelvis of left half 

C Multiple recurrent calculi of left half, due to high ureteral insertion 
This IS from same patient shown in Fig 413 



Fig 421 — ^Horseshoe kidney with ureters behind isthmus (Rush Medical College Museum) 



AiNOiMALILS Oi THE KIUi\E\S 


015 


Pauation This method alone was successful in 9 coses, chiefly in the 
pcnod before modem diagnostic methods were available. 

Plain Radiography In a few cases especially in thin patients, the Isthmus 
and less often the halv'es are \dsible on plain films Of more value is finding 
calculous shadows in dose proximity to the spine (Fig 423) but if one half Is in 
the location of the normal Udney such a dose relation of the shadow is out of the 
question We have recently encountered a calculous pyonephrosis fn which some 
of the shadows were very near the spine, >'et no horseshoe anomaly existed The 
presence of shadows on both sides at the same level but much more enudad, should 
suggest bilateral nephrolithiasis in a horseshoe kidney (Fig 417) This anomaly 


Ficl 4X3 



Flo 42J— Hi-dronephro*b of rijUU hilf of borwboe Udiwr The dotted line Indiato point where 
mhmui w divided (KarewykiV cue) 

Flo 42J —Typical loctUon of a aUajkna ihadow dote (o median Hne In boreoboe kidney ThU cin 
only oamr wben the cormpooctlng half lies do#e to median line, which U not elwayi the caao. 


must also be thought of if the shadows are at different levels, as ocean if the 
horseshoe kidney is asymmetric (Fig 4U) 

Opaque Ureteral Catheters This method is rarely employed alone, at 
present, but marked asymmetry in the course taken by one or both catheters 
(Fig 415) should make one think of the existence of a horseshoe kidney 

Urography Excretory urography has been employed with success in the 
diagnosis of the presence of a horseshoe kidney but until recently the majonty of 
preoperaUve diagnoses not only of the presence of this anomaly but also of any 
assoaated pathologic condlUons have been made b> the ascending (retrograde) 
method- The chief features of diagnostic value are the following 

(a) The peh-es are lower and nearer the spine (Fig 414) 

(b) One pelvis may be close to the spine and the other at the normal distance 
from the spine (Fig 416) 

(c) One pelvis or a major calyx may He directly over the spine (Fig 41S) 
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(d) One or more calices of the respective halves (Fig 415) are directed 
mesially, i e , toward the spine 
Treatment 

This depends upon whether the Rovsing syndrome is present or the symptoms 
are due to pathologic changes in one or both halves In the former case, sym- 
physiotomy (division of the isthmus) has appeared to give relief If the climcal 
picture IS the result of any of the pathologic conditions mentioned above as 
having been most frequently reported, the treatment does not differ, except from 
the standpoint of operative technic, from that of similar conditions in kidneys m 
which no such anomaly complicates the question of treatment In 250 operated 
cases of horseshoe kidney, primary heminephrectomy (removal of one half) was 
done in 117, pymlotomy or nephrotomy in 70, secondary heminephrectomy in 13 



Fig 424 — A Papin’s case of faultv rotation of right kidney Note pelvis on ventral surface 
B Mouchet s case of faulty rotation with pel\ns facing posteriorh 

Combmed procedures wmre employed, such as pyelotomy followed by symphysi- 
otomy and nephropexy in 17 and pyeloplasties or ureterolysis in 3 In 9 cases, 
various procedures were employed in injuries of horseshoe kidneys 

Anomalies of Rotation 

We have seen (Chapter 1) that the hilum and with it, the renal pelvis, faces 
ventrally in the embryo During its ascent to its permanent postfetal position, the 
organ undergoes a rotation on its long axis in such a manner (Fig 19) as to cause 
the pelvis to face mesially, i e , toward the spine If this fads to occur, we find all 
degrees of faulty rotation (renal torsion) from a complete ventral (A of Fig 424) 
to a complete dorsal position (B of Fig 424) of the renal pelvis Excessive rotation 
so that the pelvis faces outward (laterally) is very rare but may occur with 
(Fig 405) or without (Fig 408) the form of undateral fusion termed crossed 
ectopia Faulty rotation is also quite common in both horseshoe and double kidney, 
as well as in the type of ectopia, referred to as ordinary (see above) 

Clinical aspects of faulty rotation 

The pre-operative recognition of this anomaly, is of importance chiefly from 
the standpoint of operative procedures If pyelotomy or nephrotomy (see Chapter 
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S3) be contonplated much unnecessary manipulation and perhaps bleeding 
Irom anomalous vessels, Is saved if one knows In advance that the pelvis is possibl> 
either on the ventral or dorsal aspect (Fig 424) This Information can be best 
obtained through ureteropyelography This rcwals the presence of calices which 
are either directed toward the mldline ie mesialh (fig 425), \’entrallv or both 
If one keeps in mind such a possible faulty rotation (renal torsion), it nfll be far 
easier to Interpret manj puzzling 

grams (Fig 425) They also sen,-© as an 

important link in the chain of preopera ^ 
tive diagnosis of such anomalies as ordi 
nary and crossed ectopia double and 
horseshoe kidney in all of which faulty 
rotation is almost the rule 

Rxbupucation of the Pelves and ' 

Uarrais (Double KnjNir\) jt 

Under normal conditions there Is a 
single ureter and renal pcl\^s for each ^ \ 

kidney in the embr>*o We have seen | 

(Chapter 1) bow the permanent ureter 
arises aa a bud from the woIffian duct ^ j? \ 

(Fig 3) to enter the metnnephros where 

it divides into major and minor calices \ ^ \ 



Fra 425— UroRTtm of Uft kldoey thowinf nccmivt rotiUoo durin* embrrodfc Hfe fo tbit ctlfca 
are dirccltd mesUOv 

Fm. 42&— Complrtt nnaiter*! irdopUatloB of the umm and renal pdrtf. Note rudiinentarv 
durader of ojiper pclvb. ^ 

after expanding to form the renal pelvis Now under abnormal conditions one 
of two anomolicfl may develop Either a second ureter may arise aa a bud 
from the woIffian duct (Fig 3) and enter the metanephros and divide just 
as a single normal ureter does or instead of two there may be three ureters. 
Under these condiUons there are three ureteral on&ces in the bladder (Fig 430 ) 
but one of the three corresponding ureters ends blindly 






618 


KIDNEY 


Instead of a separate bud to form a second ureter as just described, one can 
\asuahze how a single ureter can divide before it enters the metanephros, the level 
at which such a bifurcation occurs, varying from just after its ongin from the 
Wolffian duct, to a point just outside of the kidney itself Inasmuch as the patho- 
logic changes which give rise to clinical 

pictures in the two ureters, are over- Fig 428 


shadowed in importance by those de- 
veloping in the corresponding haUes of 
the kidney, the term double kidney is 
preferable, to reduplication of the ureters 
and renal pelves It is understood that 
there is alwa 3 ^s a reduplication, as 
stated 

Fig 427 




Fig 427 — Complete bilateral redupbcation of both ureters and renal pehes (bilateral double 
kidnej ) Cook Count\ Hospital case Xote rudimentary upper pelves on both sides 

Fig 428 — Case of ureter bifidus caudabs reported by Kreuzbauer (Zeit Urol Chir , 1927, 
23 360) 1 Bladder shomng two right and one left ureteral orifices, 2 The two nght ureters 

united at about the peine bnm at lei el indicated bi 3, to form a single ureter (4) Courtesj' o 
Dr F H. Kreuzbauer 


Unilateral Double Kidney or Complete Reduplication There are two 
ureteral orifices on the corresponding side of the bladder (Fig 132), two ureters 
completed separated throughout their course and two separate renal pelves (Figs 
426 and 429) which rarety commumcate The kidne 3 '’ ma 3 '’ show both external^ 
and on section, a divnsion (Fig 433) or line of demarcation between the two 
hahes or there ma 3 '' be no such external (or on section) separation (Fig 432) 
of the parench3Tna of the two hahes 

Bilateral double kidney or complete reduplication (Fig 427) Same as 
preceding, but more or less s 3 Tnmetncal findings on the opposite side of bod}^ 
as well 
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Unilateral Incomplete reduplication (Hg 431) There Is a single urclcral 
orifice but the ureter divades at \’a^>^ng levels to form two separate ureters and 
renal pelves which enter their respective halvta of the double kidne> 

The demarcation between the two halves of the kjdne> or absence of it Is as 
glsen under unilateral complete reduplication above 

Bilateral Incomplete reduplication. This occurs less often than the three 
preceding forms and onlj differs from the third of there bj Its bilateral character 
A case of ureter bifidus caudalls was found at nccropsv b> Kreuzbaucr (Zell 
Urol Chir 1927 23 369) The single ureter corresponding to a single renal pelvis 
divided just before entering the bladder wall each ureter ending reparatcl> in the 
bladder (Fig 428) 

Flo. 429 



Incidence of Double Kidney 

In 86SI4 necrop<\ irports In various 
authors this anomaU was found 460 times 
or alxiut I in 188 necropsies according to 
Herman (Zelt krol Chlr 1930 30 361) 

Hr 410 
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(b) A groove or furrow (Fig 433) of variable depth, is an external evidence 
of demarcation and there is a similar condition on section (Fig 433) 

The upper half forms about one-third and the lower, the remaining 
TWO-THIRDS OF THE MASS, but either one may be so poorly developed (hypoplasia), 
as to be a mere appendage to the remaining half 

Association with other renal anomalies, location, etc Several cases have 
been reported of a combination of horseshoe kidney with reduplication of the 
ureters and pelves The presence of a hypoplastic kidney on one side and of a 
double one on the opposite, has also been noted Genital anomalies are compara- 
tively rare (see later) 

Relation of Ureters and Ureteral Orifices As a rule, each pelvis ends 
m a ureter, but there may be only a number of calices, in place of a pelvis Both 
ureters may he in the same sheath or they may be separate throughout their 
course One must distinguish high division (Fig 21) of a single ureter ending in a 
single (Fig 21) or bifid pelvis from reduplication of the ureters, in which each 
ends in a separate pelvis The two ureters may unite at any level, from a point 
just distal to the renal hilum, to a point within the bladder wall itself In four 
cases, a communication was found between the two ureters 

Although the two ureters may cross several times, the final relation is such 
that the ureteral orifice of the upper half of a double kidney almost invariably is 
more mesial and caudal, i e , nearer the vesical neck, than that leading to the 
lower half, which lies more lateral (outward) and cephalad (higher) The orifices 
may either he above each other or at the same level (Fig 143) 

Lau and Henhne (Jour Amer Med Ass’n 1931, 96, 587) reported a case in 
which three ureteral orifices (Fig 430) were found on the right side of the bladder 
Further study showed that one of the three corresponding ureters ended blindly 
about 11 cm from the bladder The other two corresponded to the two pelves of 
a double kidney A similar observation was reported by Chwalla (Zeit Urol 
Chir 1935, 41, 224), the three ureters being also on the right side and the ureter 
corresponding to one of them ending blindly opposite the body of the fourth 
lumbar vertebra Chwalla quotes Suhrig who noted one case of triple ureters in 
38 double kidneys found at necropsy Ectopic ending of the ureters m this tjqie of 
anomaly has been discussed in the chapter on Anomalies of the ureters It may 
involve the ureter of one-half, most often the upper, of the double kidney of one 
side, the ureter of one-half of both double kidneys when the anomaly is bilateral 
or the ureter of both halves of a unilateral double kidney may end ectopically 
(see Chap 29) 

Communication o£ Renal Pelves Braasch was the first to call attention 
to the occurrence of this feature of double kidneys and a similar case has been 
reported by Ermliani (Ar Ital Urol 1932, 9, 340) 

Clinical Aspects 

Symptoms and Diagnosis As pointed out, there is nothing in the clinical 
pictures presented by pathologic conditions in this tjqie of anomalies, which can 
be termed characteristic The only group of cases in which one should always look 
for the existence of a double kidney are those where an incontinence or pyuria 
persists in spite of efforts to find their source in the normally developed upper 
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urinary tract. The search for ectopicallj ending ureters in relation to the occur- 
rence of incontinence or pyuna or both has been described in Chap 29 

In the 2)3 operated cases of double kidney which we hare found in the 
literature the indications were the same as in the other renal anomalies previously 
described Nephro- and ureterolithlasis head the list ns to frequency, next come 
hydronephrosis acute and chronic pjelonephritU and tuberculosis. These 213 cases 
do not include the cases in which removal of one half (hemlnephrectomy) or the 


m 


Fro. 431 — Proeo ce of a rudfanentary peW» a> tbown fn A dioold lead to tmpkfon of prraeocr 
of a doable kidney or a hypoplaati B tb va how the dtaxnofls wax iBade, u first lugs^ed bv 
hitrtz. There was onW ooe irrrtcral orifice but catheter wi» compteteJy withdrawn aftar Injection 
of opaqm medium (Cook Cotmty BofpUal cue) 

entire double kidney was done because of ectopic ending of tbe respective ureters 
for incontinence 

The percentage of cases in which a correct preopcratJ\e diagnosis was made 
of a pathologic condition involving a uni or bnateral double kidney was very 
high. 

The spEcrnc diagnosis oe uni or bilateral double kidney, Is based upon 
the foUowing in addition to the symptoms pointing to some condition of the 
kidneys 

(a) THE presence or two ureteral orifice* (Fig 132) on one or both sides 
of the bladder or of one of these nearer the neck 

(b) THE FRZICNCE OP AN ECTOPIC (eXTRAVESICAL) URETERAL OPENINO (sCC 

Chapter 29) 
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(c) The use of opaque ureteral catheters and of urography (Figs 426, 427, 
429 and 431) 

If only one ureteral orifice is present on the double kidney as occurs in incom 
plete reduplication (Fig 431) the diagnosis can only be made by the use of opaque 
catheters and urography It is advisable to withdraw the catheters completely, as a 
routine procedure after injecting the opaque medium m order to avoid overlooking 
such an incomplete reduplication (Fig 431) 



Fig 432 — Double kidney without any demarcation between the two halves Note pyelonephntis 
with multiple abscesses involving lower pole The two pelves are seen in B 



Fig 433 — A Exterior of double kidney with hydronephrosis of lower half due to faulty origi 
of ureter 

B Sectional view of same kidney, showing deep groove between the two halvM where 

In such a kidney, heminephrectomy does not present as many technical obstacles 
there is no hne of demarcation between the two halves (Fig 432) 

Treatment 

The indications for nonoperative treatment of certain pathologic conditions, 
like acute and chronic pyelonephritis are practically the same for this anoma y as 
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for the same conditions in a kidney with a single renal pel™ and ureter Of the 
213 operated cases which we hai-e collected, total nephrectomy (both halves 
removed) was done in 126 ns a pnmarj operation and in 8 ns a secondary (follow- 
ing pyelotomy etc.) one Removal of only the upper or lower hall (hermnephrec 
tomy) was the type of Intervention in 61 and pyelolomy or nephrotomy in 16 
,., 1 ^ A case reported by one of us was the first In which a bilateral heml 
nephrectomy was done 

Anoualies of thc Rcnal Pelvis Otjicr Than Double Kidney 
True aiwmalles of the renal pelvis can be dhdded into two groups (a) con- 
genital hydronephrosis and (b) exlrarenal pdxes and calices 

Congenital Hydronephrosis In spile of a few (Gruber) writers who hold 
the opposite view we believe that a dilatation of the ureters (see Chapter 29) and 
of the renal pelvis can exist without a demonstrable obstruction (Fig 347) 
English was the first to call attention to such a condition and a number of cases 
have been reported since that ume In other words such a dilatation can be found 



Fio, 4J4 —Ciie of hydro Dfflhrosb to kidney wtth eitjveiul peMi. 

A. Pydourtin before operudon. 

B SpediDcn (from view) ihoMnn utnraul peh-b t«i cmlJct*, u weD u high orido of urtter' 

C Pciterfor rlew 

Without (a) anomalies of the pelvis Itself or a faulty ureteral ongin (b) valves 
strictures torsion diverticula or faulty (extravesical) ureteral ending and (c) 
contractures of the vesical neck valves etc. In the urethra or phimosis. 

The underlying condition in these cases of congenital dilatation of the renal 
pelvis (and usually of the ureters) is either a defective development of the mus- 
culature or some disturbance in innervation. Clinically the can be divided 
into (a) those which are sj'inptoadess and the condition is found by acadent, 
(b) those with pyuria finally and (c) those in which there are symptoms of a gen 
erallzed infection without locaUring signs The last named type Is especially 
common in infants and children 

Extrarenal Pelvea and Calices. This Is an Interesting anomaly and may 
assume much clinical importance It may be found in assoaation with such 
anomalies as ordinary and crossed ectopia, horseshoe and double kidney solitary 
and hypoplastic kidneys It mav be found in an otherwise normal kidney or In 
one which is the scat of faulty rotation and finally In cases of congemtal hydro- 
nephrosis. 
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The pyelogram reveals a ureter dividing either into a number of cahces or the 
renal pelvis and its cahces seem Avell clear of that of the kidney (Fig 434) 

Anomalits of the Vessels 

These are considered separately in Chap 34 

Unclassified Anomalies of the Kidney and Ureters 

Under this heading must be placed the cases reported by Hepburn and 
Braasch We are at a loss to explain the findings from the embryologic viewpoint 

In both cases there was a low bifurcation of the 
ureter One of these branches lead to the right 
and the other to the opposite kidney There was 
a complete absence of the lowermost portion of 
the ureter and vesical orifice on the opposite side 

Accompanying (Concomitant) Anomalies 

The principal groups which accompany renal 
or ureteral anomalies are as follows 

1 Urinary defects such as exstrophy (Fig 
301), congenital dilatation and diverticula of 
the bladder Congenital stricture and valve for- 
mation in the posterior urethra also should be 
included under this heading 

2 Defects of the Genital Tract m the 
Male Phimosis, hypospadias, nondescent of the 
testis, absence of development of the testis, 
prostate and seminal vesicle of one side (in 
solitary kidney) 

3 Defects of the female genital tract 
(Figs 435 and 436) We will mention briefly the more important defects of the 
last two groups 

In the female 1 In the solitary kidney In the female, Kermauner’s classi- 
fication IS the simplest, and is employed by Eismayer^ who studied the reports of 
122 cases, to which we have been able to add six, making a total of 128 cases 
grouped as follows 

a Reduplication without system defects (major and minor) There are 
forty-one cases in this group including fourteen cases of bicornuate uterus (Fig^ 
435), SIX of duplex uterus and vagina, nine of uterus bicornis duplex and similar 
anomalies 

b Reduplication with system defects (a) Rudimentary development of entire 
system of one side This includes uterus unicornis (Fig 436) without twenty-seven 
cases) and uterus bicornis with rudimentary horn of one side (thirty cases) 

Rudimentary development of system of both sides (twenty cases) Absence o 
or rudimentary uterus and vagina 

Same with partial duct defects Tube and ovary absent on one side (ten cases) 



Fig 43S — Bicornuate uterus in 
a case of hydronephrosis of a con- 
genital solitary kidney located m 
midline of body 


“Zeit Urol Chir, 1923, 11, 191 
* See any standard textbook on gynecology 
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In THr UAi£ m assoaatlon with solitary kidney the following have been 
found 

1 Absence of the senunal vesicle alone on the agenesis side (three cases) 

2 Same as above and also vas deferens (four cases) 

3 Same os above and also absence of epididymis (one case) 

4 Absence of seminal vesicle and ejaculatory duct (two cases) 



Fia 436— derdoptant of tetmal irmlulb la conjcaltaJ toUtJuy Udiv7 P«ote rudi 
coeotar) left aterine horn vltb Wft o>‘try aad lobe ovrr brim of pHvii. 

5 Absence of above and also of vas deferens (two cases) 

6 Absence of testis alone (two cases) 

7 Absence of testis seminal vesicle and vas deferens (one case) 

8 Absence of vesicle vas, ejaculatory duct tesUs and part or all of epididymis 
(three cases) 

9 Ectopic ending of ureter in seminal vesicle (Fig 354) or ejaculatory duct 
Anomalies of the female and male genitalia accompanying hypoplasia ordi 

nary (simple) ectopia crossed ectopia horseshoe and double kidney are rarely 
found in comparison with those enumerated aboNT as accompanying congenital 
5ohlar> kidney The> do not differ however from the defects observed In con 
nectlon with agenesis of one kidne> (solitary) 
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INJURIES OF THE KIDNEY 


SUBPARIETAL INJURIES EXTERNAL (PENETRATING) WOUNDS 

MECHANISM CLINICAL PICTURES AND DIAGNOSIS 

CHANGES IN AND AROUND THE KIDNEY TREjITMENT 

COMPLICATIONS SPONTANEOUS RUPTURE OF THE KIDNEY 

SEQUELS INJURIES TO THE RENAL PELMS 

CLINICAL PICTURES 

DIAGNOSIS 

TREATMENT 

Injuries of the kidney are best divided as follows 

1 Subcutaneous, also termed subpanetal or nonpenetrating, in which 
there is no external evidence of injury, except at times, an ecchymosis of the 
skin over the iliocostal space or corresponding upper abdominal quadrant 

2 Penetrating injuries, where there is an external wound of entrance over 
the kidney region or in close proximity to it 

3 Spontaneous rupture of the kidney,’^ and 

4 Injuries of the kidney following ascending urography- are occa- 
sionally seen 

Let us consider these separately 

SUBPARIETAL OR NONPENETRATING INJURIES 

These form the majority of the cases seen clinically In a personal series 
of thirty injuries of the kidney, tw'enty-seven were of the subpanetal variety 
As to sex, such injuries are most frequently seen in males, there being twenty-one 
males to nine females in our series As to sides, there was no difference in our 
thirty cases , m none was a bilateral injury of the kidneys found 

Mechanism of Subparietal Injuries 

The kidney can be injured in one of three ways 

(a) By force exerted (A of Fig 437) either from the front, side, or 
behind, for example, a blow, fall or a crushing force This may act directly 
through the abdominal wall (A of Fig 437) or cause the lower ribs to be forced 
against the resistant spine This mode of injury is the most frequent one 

(b) The Mechanism of Injury May Be Indirect This occurs when the 
kidney is injured after falls on the feet or buttocks (B of Fig 437) l^diether 
the kidney is injured by its being thrown against the resistant vertebral column 
or as the result of reflex contraction of the diaphragm and posterior abdominal 
muscles (including the psoas), is not clear This mode of injury is rare While 
walking downstairs, one of our patients stepped heavily on one heel and then 
felt a “jarring” on the left side This was followed by a hematuria and le t 
lumbar pain which persisted for ten days and then cleared up This mode o 
injury is comparatively rare 

(c) Injury by Muscular Action This mode of injury is also rare an 
can occur as the result of a sudden contraction of the diaphra gm or of ^ 

^ These are also discussed in relation to nephrolithiasis in Chapter 42 

“ These were taken up in Chapter 7 
(12G 
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abdommal moscles, for example after lifting a heavy weight or In abrupt flexion 

of the body , „ , , 

It has been shown experimentally that it fa practically impossible to rupture 
the kidney post mortem. The kidney is distended with blood at the time of 
miury and the mechanism is thought to be that of increased hydraulic pressure 
causing a sudden burstmg of the kidney The Injury is really more than a tear 
Fracture of the kidney is the term more appropnately applied to some cases. 
Tears of the kidney ore nearly always hregidarly transverse or obhque rarely 
longitudinal, the sudden Increased tension tearing the kidney at its weakest 
point 

Chanom in and Abound thi Kidney 
KOster ivas the first to offer the hydraulic theoiy in order to explain Injuries 
of the kidney Although this will not be applicable to tcanng of the vessels of 



Fio 417 — M{>dei of Injury of kWocy by noopenrtrmtin* (iwbparirtil) force (Pip/n.) 

A By cUrect forte exerted ehher from beUod oc fn front. 

B By indirect force ifler fall on bottockj or to^ni coiUnctioD of abdotairtil cmuclet 

the renal pedicle or of the ureter It serves to dear up the manner m which at 
least injuries of the Udne> proper occur The kldnej when filled with blood and 
subjected to compression will tear as does the skull or brain at the pwint where 
lU elastlatj faffs to resist the compressing force The h>dnxulic theory of KOster 
although it accounts for the majorflv of Injuries of the parenchjTna of the kidne> 
does not explain (a) a large hematoma beneath the true capsule (b) a com 
plete division of the ureter or renal vessels and (c) a complete separation of the 
upper or lower poles The mechanism of Injurv as reported In experimental and 
clinical studies is that of Indirect force transmitted to the kidne> simewhat similar 
lo that of contre-coup in fractures of the ^kull The fixation of the diaphragm 
at the lime of injurv the pressure upon and resultant fracture of the ribs and 
pressure against the <pine are factors in the production of the rupture of the 
kldnej 

The prc«ence of the liver on the right tide limiting the mobilltj of the 
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kidney, is considered a factor in the usually reported greater frequency of right- 
sided injury In none of this series was the injury bilateral Injuries of the kidney 
are relatively infrequent, a review of the records at the Cook County Hospital 
(Chicago) showed its incidence as one in 3000 admissions 

The experimental studies of renal injuries by Stirling and Lands^ are of 
interest Kidneys of dogs and cats were exposed and subjected to a direct blow 
An important observation in these experiments is the protective function of the 
fibrous capsule of the kidney The fatty and fibrous capsules absorb the blow tc 
a large degree and thus prevent extensive damage to the kidney’- The fibrous cap- 
sule IS torn only following severe injuries When the capsule had been torn or 
the kidney previously decapsulated, severe damage such as complete tears and 
pulpification of the kidney resulted from direct blows 

The following classification of varying degrees of subcutaneous injuries of 
the kidney compares favorably with the experimental findings of Stirling and 
Lands 

(a) Those of the True Capsule Alone, or of This and the Perinephritic 
Fat A hematoma may form beneath the true or fibrous capsule and either be 
absorbed or end in a collection of fluid beneath the capsule (D of Fig 438 and 
A of Fig 440) The capsule may be torn and blood escape into the perinephric 
fat or there may be hemorrhage into the fat independent of capsular injury 
As a rule such a perirenal hematoma is not very extensive and is rapidly absorbed 
It may, however, become organized and a perirenal sclerosis (Chapter 40) result, 
or a collection of fluid replace the clot To this latter cystic condition, the term 
pseudo-hydronephrosis has been applied (C of Fig 438 and A of Fig 440) 

(b) Contusions of the Parenchyma In this form of injury, there is hemor- 
rhage into the cortex and medulla without any visible tears of the fibrous capsule 
or parenchyma These cases can present all of the symptoms of renal injury 
(see later), but in a mild form Only microscopic examination will, in some cases, 
determine the presence of localized or more diffuse hemorrhage into the glomeruli 
and intertubular structures 

(c) Superficial tears of the parenchyma with or without accompanying 
capsular and perinephric injury These tears extend inwards a variable distance 
and may be complicated by a localized subcapsular (F of Fig 438) or a more 
widespread perirenal hematoma (C and D of Fig 438) Such shallow tears do 
not communicate with the pelvis They may radiate from the hilum (F and C 
of Fig 438) or be transverse, oblique or irregular (A of Fig 438 and A of Fig 440) 

(d) Complete or Deep Tears These usually radiate (B and D of Fig 438) 
from the pelvis and cahces, so that urine mixed with blood can escape into the 
perirenal tissues, lifting up the peritoneum The extravasated blood and urine 
may also gravitate along the periureteral sheath to the true pelvis, scrotum, labiae 
and abdominal wall 

Hematogenous infection of the extravasated blood and urine can occur, 
so that extensive perinephritic suppuration follows, with much danger of second- 
ary bleeding If infection does not take place, the urine and blood can be 
absorbed This must frequently occur, as can be judged after inspection o 
specimens of injured kidneys, in which healing has occurred 

” W Calhoun Stirling & A M Lands, “An Experimental Study of Injuries of the Kidney. 
Jour Urol, 1937, 37, 466 
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In the case shown in Fie 439 the kidney was almost completely disnded 
The paUent was a boy ten years of age who was operated by the late Dr L A. 


Fio. 4J3 



Fkl 438 — Dlununmitlc rtpmortition (alter Papin) of the Tirlous dejrm of Injury of 
kidney 

A, FImured rupture InvoWog only lower pole. 

B Almost complete destraetbn of kidney InvotTbig larce \eueb at pedicle (See alto Fig. 445 ) 
C Small laccnitioo of cortex but larce perloephTHk faematoma. 

D Same at C but exteodlog into renal pehrla. 

£ Uarl^ accTtmulatlon of blood In pel^ from relatirciy iQgfat injury of pareKfayma. 

F Subcapsular teara with locahxed hematoma. 

Fm 440 — A. Commtmtfitictn cd a perirenal bematoma srith a rupture of kidney extendiof 
Into pelvit. 

B Large bcmatonephroils with perirenal tderoUpomatoalt and itrlcturc (traumatic) of ureter 
(Courterr of Dr E Papin.) 

Greensfeldcr because of symptoms which suggested a rupture of a hollow viscus 
Upon opening the abdomen the peritoneal cavity was found to contain a large 
amount of dotted and liquid blcxxL Further exploration revealed a tear in the 
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peritoneum over a severely injured right kidney from which the blood was escap- 
ing into the peritoneal cavity The ruptured kidney (Fig 439) was removed 
transperitoneally, followed by recovery 

(e) Complete Division of the Vessels, Ureter, etc These are usually 
associated with injuries such as were described in the preceding degree of 
laceration of the parenchyma In rare instances, there may be a rupture of 

all of the blood vessels or of the renal artery or vein alone The ureter may 

be torn across alone or this be associated with similar injury of the blood ves- 
sels, with or without (rare) lacerations of the parenchyma When the ureter is 
severed, neither urine nor accumulated blood in the renal pelvis (E of Fig 

438) can find its way into the bladder We shall refer later, under Diagnosis, 

to the occurrence of reflex anuria in some of these cases The end result of such 
a ureteral division is not infrequently the development of a true hydronephrosis 
(B of Fig 440) The effects of division of the large renal vessels will be taken 
up again under clinical pictures 


Complications 

(a) Concomitant Injury of the Bony Structures This most commonly 
involves the ribs Later (see Diagnosis), attention will be directed to the neces- 
sity of keeping in mind an associated injury of the solid viscera (liver, spleen 
and kidney), in every case of fracture of the last three or four ribs 

(b) Concomitant injury of the peritoneum overlying the kidney A tear 
of the parietal peritoneum over the anterior surface (Fig 17) is most apt to 
occur in conjunction with an injury (Fig 439) of the kidney in younger indi- 
viduals, but It can occur at any period of life It is not a frequent complication 
When it exists, the blood from the ruptured kidney or its mam vessels, escapes 
into the peritoneal cavity and the resulting hemorrhage causes death within 
a few hours 

(c) Injury of the Intraperitoneal Viscera, Diaphragm and Lungs These 
are not at all infrequent and one should keep them in mind in every case of kidney 
injury 

As stated previously, when injuries of the associated viscera or renal vessels 
are extensive the patient succumbs rapidly before receiving medical aid, and 
these findings are usually seen postmortem 


Sequels of Kidney Injuries 

These may be grouped as follows 

1 Changes in the Parenchyma and Renal Pelvis (except hydronephro- 
sis) In all cases in which recovery takes place without operative intervention, 
the injured parenchyma is replaced by cicatricial tissue This results in more or 
less obliteration of the major and minor calices and at times also the pelvis 
proper These changes can be visualized clinically with the aid of both excretory 
and retrograde urography as shown in Figs 441 and 442 From the medicolegal 
standpoint it is important to keep such an objective method of diagnosis in mind, 
when associated with loss of function of the injured kidney Chronic pyelonephritis 
may also be a sequel of kidney injury as the result of a low grade infection 

2 Traumatic Hydronephrosis This is the result of (a) more or less com- 
plete division of the ureter at or close to the ureteropelvic junction with subse- 
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quent stricture fornwtlon and hj-dronephrosls, or (b) there Is such an Intense 
periureteral inflammatorj reaction following the SnJurj that the ureter is com 
pressed b\ dcatridal tissue and a hematonephrosls (B of Fig ■MO) results Later 
the blood is absorbed and a hydronephrosis detelops. Evidence of the latter may 
not present until manj jears after the Injury 

In a case recentlj reported by one of us (Jour Amer Med. Assn 1935 104, 
1898) the patient had a hematuria of tno weeks duration following the injury 


F». 441 — Urogrmm <M» jtst alter lajary of Irit kidney ho<e fiJUny deiect of pelrU and dilated 
end* of major cabce* of Inlirr^ aide owinx to tear tiMoe rimujatlog renal ttimor 
Fm. 442 — Marked urofraphlc defomity one year after Bjbparietal Injury of right kldiwy Note 
fllUitg defect of tover major c^yi and dflatatloo of upper caUcea. 


(fall on sidewalk) There was complete absence of symptoms for twenty years 
when the hematuria suddenly recurred Urologlc study revealed almost complete 
obliteration of the ureter at its junction with the renal pelvis on the injured side 
with an assoatted very marked hydronephrosis Simflar cases have been reported 
by others. 

3 Perlnephritic Changes Thest may consist (a) in the formation of 
a perirenal collection of fluid following resorption of the blood which has been 
eitravasated around the kidney The flmd may be found between the fibrous 
capsule and the kidney (A of Vig 440) or In the fatty capsule (Fig 17) or (b) 
there may be only a very marked fibrous perinephritis (B of Fig 440) In one 
of our cases operated a year after the Injury on account of persistent pain the 
sclerotic perlncphntlc tissue had greatly compressed the Udney The pentoneum 
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was so adherent to the perirenal tissues that mobilization of the kidney was 
only partially accomplished In another case operated upon six weeks after the 
injury, the capsule was already almost 2 cm thick 

4 Urinary Fistula If spontaneous evacuation of infected extravasated 
urine takes place, a cutaneous fistula may persist owing to the presence of a 
minimal amount of secreting parenchyma In one of our cases, we were obliged 
to operate because of such a urinary fistula and only found a narrow rim of 
intact parenchyma attached to a renal pelvis whose outlet had been obliterated 

Clinical Pictures 

Many of the cases give a history of having stumbled and fallen so that the 
right or left side of the abdomen came in contact with the ground The patient 
then fainted and within an hour, nausea and vomiting occurred, accompamed 
by pain and tenderness over the corresponding side Two hours later a gross 
hematuria was noted which was still present on admission to the hospital On 
examination of the abdomen, there was marked rigidity of the right or left 
upper quadrant and iliocostal space In some cases, abdominal distension was 
so marked, as the result of reflex paresis of the intestinal coils (Fig 750), that 
it ivas difficult to decide whether the kidney alone was injured or whether there 
had been a rupture of some mtraperitoneal viscus In some cases, the patients 
had fallen from a height and struck a sharp object, like a stone, fence, etc The 
most common clinical pictures presented by kidney injuries are the following, 
grouped according to the outstanding symptom 

1 Hematuria This is present in about 90 per cent of all cases Usually 
it IS observed immediately after the injury but may be delayed if the ureter 
IS blocked by a clot Hematuria is the most prominent symptom and immediately 
directs attention to the urinary tract The duration of the hematuria varies con- 
siderably In two of our cases, it ceased within twenty-four hours In four others, 
it persisted intermittently over a period of three to five weeks The average 
duration in our series was five to six days The urine was alwmys grossly bloody 
at first, the hematuria clearing up gradually, but occasional clots persisting 

In cases of less severe injury (shallow tears or contusions) or w'^hen the ureter 
IS severed, there may be a complete absence of hematuria or, as a rule, blood 
will be present only in microscopic amount That there are exceptions is illus- 
trated by one of our recent cases There was a very severe hematuria for several 
days after the accident This gradually decreased until the urine was clear As 
soon, however, as any exertion was made, hematuria of moderately severe degree 
recurred over a period of five weeks Operative exposure revealed only a few 
small clots around the kidney There were no visible tears on the surface In view 
of the persistence of the hematuria and moderate secondary anemia, nephrectomy 
was performed There was an absence of naked eye changes but microscopically, 
one could see many areas of hemorrhage between the capillary tufts of the 
glomeruli and in the intertubular tissue Yflien one recalls the minimal changes 
found in cases of so-called “essential” hematuria as referred to in Chapter 44, 
it IS not surprising to note the small amount of injury, possibly in the form o 
a concussion or contusion of the parenchyma, which will initiate bleeding frorn 
the kidney Such cases are of constantly increasing interest from a medicolega 
point of view' 
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In another of our cases, the hematuria did not appear until five weeks after 
the injury The patient had slipped and Injured his right side He suffered »me 
pain which cleared up in a feiv dai-s, then went about doing his usual work Four 
days before entering the hospital he noticed that his urine was sllghUy bloodj 
The hematuria subsided for fort> -eight hours to appear again but in a more 
marked form He came to the hospital greatly exsanguinated Twenty four hours 
later the hematuria had subsided with rest In bed On the third day of his stay 
In the hospital hematuria suddenly reappeared In a much more v?\’cre form 
His bladder became distended with blood clots which could be evacuated only 
through repeated Irrigations through a metal catheter These clots were long and 
worm like typical of ureteral clots. Shortly aflermirds the patient was operated 
upon having receiv'ed a blood transfusion and other measures to comEit shock. 
At operation the kidney was found to be completely dlrided by a transi'crsc tear 
extending down to the pedicle The outer capsule was Intact The moat likely 
explanation of this injury is that the patient had a slight tear at the time of 
injury five weeks previously and that this had produced only a small superficial 
hemorrhage However the continued actlvitv of the next five weeks together with 
jarring of automobile riding had completed the tear and only then did hema 
turia begin 

The degree of hematuna after on injury Is in general in direct proportion 
to the extent of the Injury provided of course that the ureter is not torn or 
occluded by a dot or there Is an absence of secretion because of traumatic 
thrombosis of the renal vessels Pisanl has reported an instance of the latter 
In which there was do hematuna. The latter in some slight injunes may be 
only miaoscopic, while In others It may be so profuse as constantly to fill the 
bladder with blood and to threaten life by Its seventy Secondary hematuria i e 
some time after the Injury Is not mre and is the result of erosion of vessels 
from fnfection A marked decrease In the output of unne from both kidneys and 
even anuria, occur at times as the result of reficx inhibitory influence (see Qiapter 
47} of the injured upon the uninjured kidney 

2 Pain This is rarely absent In some cases It is very severe and often 
of a colicky character due to the passage of blood dots from the kidney to the 
bladder The pain may be very severe if the ureter is blocked by a dot (E of 
Fig 438) or is kinked. The continuance of pain should always lead to an eiaml 
nation for a traumatic hemato- or hydronephrosis (B of Fig 440) 

3 Tumor Formation- This is a prominent feature at times due to the 
extravasation of urine or blood (C and D of Fig 438) or both around the kidney 
A gradually increasing swelling accompanied by iocallied rigidity and tender 
ness over the fliocostal space and corresponding upper abdominal quadrant la 
the local evidence of such an extravasation. Very often InfecUon may occur and 
a perinephritlc abscess develop so that operative interference should not he 
delayed in such cases In the transcapsular form of injury in which the fatty 
capsule is also tom a hematoma may gradually develop which may become 
marked and present Itself as a bulging mass m the loin In some mw the hema 
toma instead of remaimng localized may gravitate downward along the posterior 
peritoneum or along the ureteral sheath and appear m the pelvis or scrotum 
Usuafiy however the hematoma remains limited around the kidney and does not 
give riw to a bulging in the loin In extensive injury there is an extravasation 
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of urine also, due to large tears in the calices and pelvis In the less severe forms 
there is no urinary extravasation, the injured portion of the kidney ceasing tem- 
porarily to secrete urine A marked oliguria, i e , diminished urinary secretion, 
was noted in some of our cases the first two or three days after injur}'^ Pen- 
nephritic abscess developed in four of our cases The extravasation of urine and 
blood, which later became infected, produced the abscess In two of the four cases, 
the rapid development of a pennephntic abscess was followed, after incision 
and drainage, by a urinary fistula due to extensive mjur}’’ to the kidney and pehns 
Both of these cleared up within three to four months In subcapsular injury, the 
bleeding usually subsides more rapidly as the result of the increased tension 
within the capsule Neither urinary extravasation nor hematoma is present but 
the pain is often severe because of the increased intracapsular tension 

4 Peritoneal Irritation These symptoms may predominate in the chmcal 
picture They are most marked when blood escapes into the peritoneal cavity as 
the result of a tear in the peritoneum in front of the kidnej’- The emesis, abdomi- 
nal distention and inability to pass flatus will, in some cases simulate an intra- 
peritoneal visceral injurj'- The patient, however, does not appear seriousl}’’ ill, 
the pulse rate is increased but little and auscultation of the abdomen shows 
intestinal peristalsis still present These peritoneal sjmiptoms clear up in a few 
days We recall such a case in w'hich the accompanying hematuria pointed to 
the kidney, as the seat of the injury The treatment was chieflj’’ directed to the 
relief of the reflex intestinal paresis 

Extensive hemorrhage into the peritoneal cavity follow's a much more rapid 
course and the clinical picture is that of an internal hemorrhage of major degree 
The rapidly increasing pallor, steady rise in pulse rate and the accompanjang 
hematuria, all point to a hemorrhage into the peritoneal cavity and call for 
immediate surgical measures One cannot w'ait for evidences of free fluid in 
the abdomen, because to elicit dullness in the flanks, on percussion, means the 
accumulation of a larger amount of blood than it is safe to permit to escape 
from the torn kidney The same is true of spreading rigidity of the abdormnal 
muscles, which also indicates a widespread diffusion of the blood between the 
intestinal coils, and is of value as an objective finding at too late a stage, usually, 
to make any operative interference of value in saving life 

5 Those Cases in Which the Symptoms of Primary Shock Are Fol- 
lowed by Those of Internal Hemorrhage In some cases, there is very little, if 
any shock after the accident These are the milder cases of superficial tears, con- 


tusions, etc The shock m the more severe cases is not due so much to the mjur}'^ 
of the kidney itself as to that of the large nerve plexuses (Figs 32 and 33) m 
close proximity to the renal pedicle or adrenal gland In some cases with severe 
damage to the kidney, the patients show verj'' little primary shock They are able 
to walk or even continue at work until the anemia from hemorrhage around 


the kidney (D of Fig 438) compels them to seek medical aid It must not be 
forgotten that the pallor, small rapid pulse, etc , in the first hours, may be due 
to shock as much as to hemorrhage The primary shock when severe, is often 
accompanied by emesis, singultus and abdominal distention (reflex renal ileus), 
which may also be the result of nerve-plexus injury, as much as of that of the 
kidney itself The primary shock may last for hours to days In some cases where 
it is not a prominent feature at the outset, it may appear later (secondary shoe ) 
as the result of hemorrhage However, whenever the primary shock is prolonge , 
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c R mort tban I’vrtnty lour hours and there arc signs of Internal hemorr^ge 
(increasing pallor stead) rise in pulse rate with diminuUon of wlmne resU.^ 
ness thirst etc ) one should be suspicions of scnous Udnej in)ur\, cspedaiU 
if there u a history of force exerted o^’er that region, e\-cn when hematuria is 
absent because this may be due to dK^5ion or occlusion b\ a clot of the ureter 
6 Rapidly increasing signs of internal hemorrhage either associated 
with or following the primary shock or Independent of the latter In these 
ca 5 es the eudences of internal hemorrhage predominate from the onset and the 
pnmar) shock symptoms pass almost Imperccptlbl) into those of hemorrhage 
The steadily increasing pallor cold skin rapid small soft pulse thirst restless- 
ness, etc., should lead to careful examination of the unnary tract whether hema 
turia is present or not If there Is marked and persistent hematuria the localUa 
tion of the source of the internal hemorrhage is not difficult If howev-er there 
Is an absence of hematuria, one must exclude rupture (subparictal) of the liver 
and spleen by the presence of more gencrallied abdominal rigidity in such Intra 
peritoneal visceral iniuries. 

DtACNosia 

As has just been outlined there are a number of clinical pictures under 
which kidney injury presents The outstanding features of these In the order 
of their frequency ore hematuria 'bock signs ol internal hemorrhage localized 
pain rigidity and gradually Increasing swelling o\*er the injured kidnev and 
signs of peritoneal irritation Of all of these hematuna is the most characteristic 
evidence of kidne> injury It is so seldom absent that when present one can be 
certain of a correct diagnosis having been made even without anv of the above 
mentioned accompanying symptoms and findings provided bleeding from the 
lower unnary tract (bladder and urethra) can be excluded Bleeding from the 
latter is never as profuse and persistent os that from the kidnc)' If there is 
an) doubt it Is permissible to inspect the bladder and ureteral orifices cysto- 
scopically so as to determine the source of the bleeding This is especially indicated 
if an ollguna or omina cannot be relieved by any other means than ureteral 
cathetenzation with dislodgment of an occluding clot in the ureter The presence 
of shock alone does not mean an injury of the kidnev if there is absence of hema 
turia rigidity and pain Shock of an equally severe character occurs In so man) 
other abdominal and thoracic injuries that one must often waft for at least 
six hours for the shock symptoms to Improve before it is possible in a subparictal 
abdominal injuiy to determine which visois is involved If the symptoms of 
shock are accompanied or pass imperceptibly into those of Internal hemorrhage 
as detailed above and there is an accompanying hematuria then a diagnosis of 
a severe kidney injury la possible at a comfiaratively early penod 

Associated injurv to bonv ttnictures and other viscera are frequent and 
often confuse the picture 

If on the other hand the symptoms of shock are not marked but there is 
gradually Inaeasing anemia, cold dry skin and extremities a small thready pulse 
thirst and restlessness and an accompanying hematuna one does not need any 
other data upon which to base a dia^osis ot serious kidney injury At a later 
penod 1 e after the first six to twelve hours the presence of localited rigidity 
and tcnderncas and a gradually increasing swelling ojer a Udnev region as weU 
as a hematuna taken together all speak for kidney jojurj 
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One should always be suspicious of the injury of an important (liver, spleen 
or kidney) solid upper abdominal viscus, if there is e\udence of fracture of 
the lower ribs plus the signs of internal hemorrhage If hematuria accompanies 
these findings, the diagnosis of kidnej'- injury is not difficult 

Wrhen there is escape of blood into the peritoneal cavity, there is a predomi- 
nance, at least in the earty hours after a kidney injuiy^ of the sjanptoms of 
internal hemorrhage accompamed by slight, but diffuse, rigidity of the abdominal 
muscles After the first twenty-four hours, if the bleeding has not been severe 
enough to threaten life, the sjmiptoms of peritoneal irritation (t 3 mipanites, vom- 
iting, obstipation, etc ) , become more and more prominent and, taken in con- 
junction with a hematuria, confirm the diagnosis of a communication of the 
torn kidne}'' with the peritoneal cavity 

Excretory Urography This has proven to be a very important addition 
to our diagnostic resources in injuries of the kidne}’^, especiallj’^ in recent cases 
Wood (Jour Urol 1937, 37, 437) states that an excretorj'^ urogram is indicated 
as soon as possible after the injuiy'-, except in extreme cases It was emploj^ed 
in seventeen of twenty-five cases at the Bradt’^ Urological Institute Excretor}^ 
urograms in ten of twelve cases, treated conser\ ati\ el}’’, indicated no major damage 
to the kidnej'^, its pelvis or ureter The clinical course was satisfactory’’ in all but 
two of the twelve cases One of these died following an operation for head injurj’ 
and the other of an imrecogmzed rupture of the kidney’ with associated iniury’ 
of the mesentery’ and peritoneum Excretory’ urography’ was not employed m 
this case 

In a second group of cases, excretory’ urography’ revealed a rupture of the 
kidney’ which serx’ed as an indication for operative intervention 

Texiporary Anuria If the injury’ is severe, the kidney’ may show a tem- 
porary’ anuna of the involved side, and there will be no excretion of the contrast 
medium for the first 24 hours This failure of one side to secrete is in itself diag- 
nostic and together with clinical findings establishes the diagnosis The torn 
surface of the kidney does not secrete urine, but sufficient contrast material 
IS excreted in the umnjured portion to outline the point of rupture In our senes 
an intravenous urogram made two weeks following a severe injury’ showed a 
marked hy’dronephrosis wath blocking of the ureter as the result of distortion 
and incipient scar formation The method is, therefore, also of diagnostic and 
prognostic value after the acute sy’mptoms have subsided Excretory’ urography’ 
may be of httle value in the presence of active bleeding or clots in the renal pel^s 
The contrast medium may’ be obscured in either retrograde or intravenous 
urography’ by’ the free and clotted blood in the pehus and calices and give no 
roentgenographic shadow or such a distortion of the py’elographic outline that 
it does not give a true picture of the degree of damage The value of plam films 
in the early’ diagnosis of renal injunes is limited The history’ of injury’, ewdence 
of external trauma and hematuria establish the diagnosis The patients are usually’ 
brought to the hospital suffering with some degree of shock, together ■with injuries 
to the nbs or pel\ns, and very early develop “renal ileus” with distention of the 
bowel All this makes a plam film of little value In the transcapsular ruptures 
with a swelhng in the loin due to a hematoma there may’ be radiographically’ ^ 
distortion of the renal shadow and obscuration of the psoas muscle, if this is not 
itself obscured by’ the distended bowel The clmician must, therefore, depen 
in the mam upon objective e\’idence for the early’ diagnosis of renal injuries an 
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Iht extent of the injury In recent cases. It fa often difficult to determine whether 
there fa associated injury of the intrapcntoneal viscera. As a rule such patients 
died within a few hour* after reaching the hospital The reflex paresis of the 
bowel the differential diagnosis between an mtrapentoneal visceral in 

volvement and an injury to the kidney difficult In some cases, the marked 
intestinal paresis with the acute dilatation of the stomach (Fig 748) that accom 
pames the severe injuries often gives the impression of associated intraperi 
toneal visceral involvement There are a number of reported cases oi retroperi 
toneal hematoma following kidnev injury which were diagnosed as peritonitis 
and the error only discovered at operation Rctropentoneal hemorrhage due to 
fracture of the spme ma> also be mistaken for an injury of the kidney 

We operated on one patient who had a transient hematuria and then devel 
oped a swellmg In the loin which was due to iniury to the vertebrae. 

Tbe diagnosis of a kidney injury after the lapse ol a week or moTc depends 
on the locallxation In one kidney, of the bleeding by cystoscopy and ureteral 
catheterization by the decreased fimcUon on this side and later excretory or 
retrograde urogr^hy or both In order to ascertain the extent of damage. If 
one ^shea to dete^ne the presence of a traumatic ureteral stneture with 
secondary hydronephrosis, the methods of diagnosis are those outlined in Chap- 
ter 30 

We have made a number of retrograde urograms from two to five weeks 
following injury but ureteral catheterization and urography in the presence of 
hematuria from a recent injury of a few days duration carries with it the danger 
of further damage to the kidney and increasing the bematuna If the bleeding 
ceases within a few days ureteral catbetcnzation at this time may cause re 
sumption of the hematuria Above all the greatest danger at this time is secondary 
Infectioa- There fa also the danger of embolism resulting from urography in a 
recently damaged kidney Late results of extensive trauma to the kidney treated 
conservatively show marked destruction and distortion (Figs 441 and 442) of 
tbe urogram with filling defects simulating renal tumor 

THEATlItNT 

The chief dangers of kidney injuries are death from hemorrhage during the 
early and from infection at a later period Anuru with subsequent death from 
uremia only occurs if the injured kidney fa a congenital solitary one or the 
opposite organ fails to function as the result of h>’poplasia (FJg 397) or of 
destruction by disease or when It has been removed. The treatment can be divided 
as follow* 

1 Expectant i.e., coaser\*ati5m. 

2 Operative 

1 Eitpecunt Treatment Conaervatlve Le. Non-operative Treatment 
In tie opinion of those who have had a large experience this Is the treatment 
of choice Four of out series of 30 patients died of associated injuries These could 
not he considered as deaths due to renal Injurj Of the 26 remaining cases 3 mere 
operated upon and 23 treated conservathelj One of the 26 died. Hotvever 
in view of the urograpWe findings one j-ear later and the persistent pain and 
marted damage to the kidnej as ascertained later some of tbe patients treated 
consm-atltelj should hate had operapve interference within a few weeljj after 
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2 Operation is indicated under these conditions 

(a) If the Hematuria Is So Severe and Persistent as to Threaten Life 
This IS shown by the rapidly increasing pallor, rise in rate and decrease in volume 
of the pulse and steady diminution in the number of red cells and percentage 
of hemoglobin, as determined by hourly counts 

(b) If the signs of internal hemorrhage as indicated by the symptoms, 
etc , just enumerated, are increasing rapidly, even when the hematuria is moderate 
in degree 

(c) If severe bleeding recurs after it has ceased for a few days, operabve 
interference is indicated 

(d) If fever, chills, tumefaction over the iliocostal space and other 
EVIDENCE OF INFECTION of a permephritic accumulation of blood and urine or 
when a urinary fistula are present 

A peritoneal tear is not an indication for operation, if there are no signs 
of internal bleeding at an early stage or of infection at a later one 

(e) Operation Is Always Indicated if One Is Suspicious of Concomitant 
Injury of Any of the Intraperitoneal Viscera 

Conservative management includes absolute rest for at least two weeks after 
the injury, even though the hematuria has been slight or has entirely disappeared 
If the hematuria recurs after exertion or persists for several months, so as to 
give rise to anemia, conservatism should be discarded before it is too late to 
operate 

Specimens found at autopsy a long period after an injury as well as pyelograms 
(Figs 441 and 442) made one year after injury, indicate that recovery with 
good function is possible even after severe injury If a fistula persists after drain- 
age of a suppurating perirenal hematoma or urinary extravasation, it will not 
heal, until all of the remaining kidney has been removed A nephrectomy may also 
be indicated, if it is impossible to dilate a traumatic stricture of the ureter or 
if a large hydronephrosis is a sequel of injury 

2 Operative Treatment Minor injuries which would only reqmre gauze 
packing or suture of the capsule get along best by non-operative treatment Par- 
tial nephrectomy with packing is not satisfactory, the possibility of secondary 
infection is too great VTien the injury is severe, nephrectomy should be done 

From a technical standpoint, removal of a severely injured kidney m the 
first days, presents many difficulties on account of the inaccessibility of the pedi- 
cle This IS due to the large amount of blood and urine in the perirenal tissues 
and the inability to deliver easily, a pulpified kidney into a lumbar incision The 
large vessels are often found temporarily occluded by thrombi which are easily 
dislodged, so that free bleeding occurs, making it difficult to locate the short, 
often retracted stumps of the renal artery and veins Our experience in a large 
hospital with many casualty cases, has impressed us more and more with the 
advisability of not attempting early nephrectomy unless the indications men- 
tioned above, demand such interference 

INJURIES OF THE KIDNEY WITH EXTERNAL WOUNDS^ 

These differ chiefly from subparietal injuries in the manner in which they 
are produced and the more frequent association of injury of other abdomina 

* An excellent article on the subject is that of Dr D C Straus pubhshed m the Surgical Clinics 
of North Amenca, Vol 2, No 3, June, 1922 
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and Uwradc viscera. Those due to sword, bayonet, dagger and knife injury 
are dean cut or contused and vary much in depth. They may detach a lower 
or upper pole of the kidney In those due to proJecUles eg , bullets (Fig 443) 
sbdl fragments etc. the kidney is ruptured by hydraulic action Just as in sub- 
panetal injuries (see begirmmg of chapter) and hence the various types of 
penetrating resemble nonpenetrating wounds, in nearly every detail The cap- 
sule, however is always tom. The missile may remain imbedded in the paren 
chyma or find its way into the pelvis The kidney may be perforated by the 
ends of a broken rib ParUdes of dothlng may also be imbedded in the kidney 
When the eitemal wound la large as In shell wounds, necrosis follows injury 
of the mnln v essels Extravasation of unne Into the perirenal tissues occurs, if 
the renal pelvis is opened just as it does in subparletal Injuries. 



Fio 443 — Spedmeti i rmoyed it operitloD Dlaitnthif tmn lahuy of the kidney foUowiai 
gcmbot wound. Note conplete pulplfiallon elong dad: of lOiiifV extesdiog Into p ed ki t 
(Courteiy of Dr D C Stnot.) 

In the report of the medical department of the United States Army (Volume 
XI) on the World War one finds that wounds of the kidney constituted 6J per 
cent of all abdominal injuries In only one-balf of the cases were they uncom- 
pUcated by other abdominal Injunes, In one-third of all cases of wounds of the 
nght kidney there were also liver injories. Wounds of the left kidney were accom 
panled by splenic lesions, almost as frequently The hollow viscera most often 
wounded are the small Intestine or colon, while stomach lesions are less frequent 

EXTERNAL PENETRATING V OUNDS 

CumCAL PlCTUMS AND DIAGNOSIS OF PenETRATINO WoUNDS 
These resemble so closely those seen m subparletal injuries that it would 
only appear to be necessary to emphasiic the points of difierence. Radiography 
gives Important Information as to the location of broken ribs and of the missile. 
Secondary hemorrhage is more frequent In penetrating than In subparietal la- 
juries. Out of forty two cases arriving at a base hospital with kidney lesions nine 
suffered a secondary hemorrhage one on the seventh five between the tenth and 
fifteenth days and two after four weeks. 

The diagnosis is based on the clinical picture excretory urography plain 
radiography and the location to the wound of entrance and of exit (If latter 
exists) 
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Treatment 

Conservatism should be the keynote in the treatment of injuries of the kidney 
due to gunshot and stab wounds One of our patients had a gunshot wound with 
separation of the lower pole as confirmed three weeks later by retrograde urogra- 
phy He made an uneventful recovery with expectant treatment Another patient 
had been stabbed in the loin — this was followed by hematuria which disappeared 
within a few hours, but bleeding from the external wound continued At opera- 
tion, the hemorrhage was found to be due to injury to the superficial vessels of 
the lumbar region There was a stab wound in the kidney, but a clot had already 
formed and complete hemostasis had occurred The kidney was not disturbed 
This patient would have recovered without operation Alarming hemorrhage, uri- 
nary leakage, symptoms of infection or a large retained foreign body are the 
principal indications for operative intervention A complicating intraperitoneal 
visceral injury requires immediate operation The abdominal incision, of choice, 
IS the usual lumbar kidney incision which may be extended forwards (Fig 689) 
to treat intraperitoneal complications If a small lacerated wound of the kidney 
with retained foreign body exists, removal of the missile and drainage may be 
all that is necessary Nephrectomy is indicated if there is life threatening hemor- 
rhage into the wound as the result of serious damage to the vessels or parenchyma, 
or where primary or secondary hematuria is so severe, as to indicate a less con- 
servative policy 

The mortality in uncomplicated cases was twmnty-five to thirty per cent 
during the World War The cases in advanced areas succumbed to hemorrhage, 
while those in the rear areas, died of sepsis and secondary hemorrhage 

SPONTANEOUS RUPTURE OF THE KIDNEY 

Henline'* found only twenty-four reported cases and added one Since that 
time (1924) we have found another case report® 

The sjmnptoms are usually the same as in traumatic rupture (sudden severe 
pain, signs, etc ) One of the cases was a spontaneous rupture of the kidney, which 
presented a marked bulging in the lom and intermittent chills and fever indi- 
cating a perinephritic abscess At operation a urinary extravasation was found 
due to a spontaneous rupture of an old calculous pyonephrosis Although a dis- 
eased kidney is less likely to rupture following an injury because of the thick- 
ening and fibrosis of its capsule, there may be areas only slightly fibrosed with 
only a shell of a kidney present so that even spontaneous rupture may occur as 
in this case It is often well to know the previous history of the patient In two 
of the subcutaneous injuries there were definite evidence and history of a pre- 
viously existing pyonephrosis A very slight trauma may produce rupture of a 
pathologic kidney, this should be of interest to industrial surgeons One of our 
patients was a hemophiliac, hematuria was extensive, continued for many days 
and required repeated blood transfusions His injury had not been severe 

‘'JAMA 1024, 83, 1411 

” Zeit Urol 1926, 20, S61 
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^VAOArALIl'S ANPUKISJIS AND rilHOMHOSIS 01 
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AXOIULIT* 
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pout-xu. nCUATOMA 

JXCIDESCX AND tnOLOCT 
CUNtCAt MCTUUa 
piAcxoirt 

•ratATlOJtT 

;\NOMAUrS 

The fetal hfdnej until it reaches its final location in the lumbar region 
recelrc! its blood supplj from multiple arteries and c-cins which ha\-c their origin 
In \essels immedlatel> adjacent to the kidnet during its xscent These multiple 
arteries and veins disappear escept In the majoritv of cases a single arterv and 
vein which will form the permanent renal pedicle The persistence of a multiple 
blood supplj 15 found In the alligator and In most birds. 

Types of Anomalous Blood Vessels In the Human Kidney These arc of 
much clinical importance because of their relation to the renal pelns and ureter 
in the etiology of hj-dionephrosis. 

Incidence of the Different Types The following table includes the re- 
sults of cadaver observations made on 4IS kidnejs bj one of us alone and in 
assocfation wfth D C Strauss as well ns those marie bj others 
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This table shoirs that one can expect to find upper polar artenea analog 
either irotir the torta or a main renai artery in one out oi about seven kidneys 
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and lower polar arteries from the aorta or main renal artery in one out of about 
sixteen kidneys 

We regret that no distinction is made by Anson, Richardson and Minear 
(Jour Urol 1936, 36, 173) between the incidence of accessory arteries and veins 
to the upper and lower poles They simply state that in 400 kidneys studied by 

them 47 per cent had accessory arterial 
branches Of this 47 per cent, accessory renal 
arteries passed to the extremity of the kid- 
ney (on both sides) from the aorta in 15 per 
cent and from the mam renal m 16 per cent 
Various combinations of polar arteries 
are found, such as (a) superior and inferior 
polars, both arising from the aorta or mam 
renal (Figs 24, 26 and 444), (b) inferior 
or superior polars on one side only or on 
both sides, and (c) superior and inferior on 
one side and only a superior or an inferior 
on the opposite side 

Usually the accessory vessels to the 
poles are either an artery alone or an artery 
and vein, rarely the latter alone 

Anomalies of the retropelvic vessels will 
be discussed in the chapter on technic of kidney operations, because of their 
importance in relation to pyelotomy 

Anomalies of the Main Renal Vessels 

Clinical Importance These were formerly considered of little clinical im- 
portance but the number of reports to the contrary is rapidly increasing (Fig 
445) Cases have been reported by Rowland, Gruber and Bing, Gregoire, Bergen- 



Fig 444 — Necropsy specimen show- 
ing accessory (polar) arteries to upper and 
lower poles of kidney 





Fig 445 — Various types of vascular obstruction of renal pelvis by mam renal arteries A Obstruc- 
tion by one of the branches of the mam renal artery (Gregoire ) B Obstruction by two branches o 
the mam renal artery (Gruber and Bine ) C Obstruction by one of two mam renal arteries 
(Eisendrath ) 

dal and one of us (Jour Urol 1930, 24, 173) m which a hydronephrosis was 
either to ureteral obstruction by a branch of the mam renal artery (A and B 
of Fig 445) or as in our own case (C of Fig 445) to one of two main renal 
arteries, compressing the renal pelvis In this connection, the statistics of Anson, 
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Richardson and linear (loc. dL) are of Importance In 200 kidncjs they found 
one accessorj arter> in 44 per cent, two accessories in 8 per cent and three In 2 
ner cent 

Polar and Accessory Main Renal Vessels A knowledge of the erislcnce 
of both of these t^pes of \Tiscular anomalies Is essential for two reasons 

1 Their relation to accidents during operations on the kldne> and upper 


Fio. 446 



ureter 

2 The relalihn to the etiologj 
of hi dronephrosis 

1 Tinna Relation to Suroicai, 
Accidcnts An anomalous artery or 
\*ein to the upper or lower poles or 
an accessory renal arterj or \ein to 
the upper or lower poles or an ac 
cessori renal artery or vein may be 
tom during an operation If recog 
nited immediate ligation usually 
can be accomplished without dif 
ficulty but if ov’erlooked the post 
operative hemorrhage moy be so 
8e\*cre os to necessitate reopening 
the wound oml doing o nephrectomy 
under unfaNtirable conditions Cases 


Fjo 447 



Flo +W— Spedma of kkioer removed at opoatioo becaw of aitvancrd prtlowphritfa and 
pertoept^ ahKea Two polar arterfca (Inferior and lupertjr) bad been Ikatcd Uareo wwfa 
pTevkKaJy Note neat*i» of upper and lower polea. (C:oart«y f Dr Irwin S KolL) 

Fia 447 Recorutmclion of coodllloDi found at operation In one of oar cues of ureteral 
o^rec^ doe to acemory lower polar vosrii. Not# how artery paoea in front and vdn 
ureto' with resultant compression of the ureter and bydronephrosh. 


8 Ureter and bydnmrphmsls. 


ha\*e been reported by Israel and others of fatal hemorrhage from an overlooked 
tear of a polar artery We will deacribe In the chapter on technic of kidney 
operatlona the method we routinely employ In the search lor polar vessels 

Whether a polar artery can he ligated without danger of anemic necrosis of 
the kidney area sopplled by it Is stfll being debated Some suigeona maintain 
that one can Ugate any polar artery without any hesImUon. Others believe that 
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a small artery can be safely ligated but in the case of larger ones, every effort 
should be made by some type of plastic operation (see Chapter 53) to avoid liga- 
tion One of us was obliged to remove a kidney (Fig 446) in which both the 
upper and lower polar vessels had been ligated elsewhere The extensive areas 
of anemic necrosis of both poles show that one should hesitate before ligating 
an artery larger than the lead of an ordinary pencil It has been proposed that 
before ligation is attempted, the vessel should be compressed and the degree of 
anemia of the area supplied by it, noted, but this is not always a reliable test 
2 Relation of Lowlr Polar Vessels to Hydronephrosis (Fig 447) 
Whether the vessel, through its compression of the ureter, is directly, i e , primarily 



Fig 448 — Retrograde urogram in case of hjdroncphrosis (left) due to obstruction 
lower of two mam renal arteries Note sharp line of demarcation at lower border of pelvic shadow 
Compare with Fig 44S 

responsible for the hydronephrosis or whether a movable kidney is the primary 
factor by producing a kinking or suspension, of the ureter, across the anomalous 
vessel when the kidney drops, is still being actively debated There are as many 
who support the former opinion as there are others who oppose it The question 
is far from being settled There are cases in which the vessels are found in close 
relation, either behind or in front of the ureter, yet no hydronephrosis has resulted 
Again there are cases of mobile kidney in which lifting the kidney does not have 
any influence m relieving the obstruction At operation, it is very difficult to 
determine whether the vessel was the primary cause or not There is a tendency 
at present to avoid ligation of a lower polar vessel if it can be done and to 
perform some tyqie of plastic operation or re-implantation of the ureter in order 
to avoid ligation (see Chapter S3) If, m a given case, the kidney is found to be 
abnormally mobile, nephropexy is also indicated Whether this latter mode o 
treatment, alone, will suffice, can only be determined by the relief of symptoms 
following its employment supplemented by urographic follow-up examinations, 
preferably by excretory urography as to whether the hydronephrosis has decrease 


A\OM-VLIEb 0> THE MAIN in' N \I I>SSLI,S 04« 

The superior polar \es5el5 never give rise to symptoms and are duellj of im 
portnnee if tom during operaUons 

Symptoms and Diaovosis of Vasculai Obsthuction of the Ueetes The 
symptoms due to r-nscular obstruction at any lev'el of the ureter do not differ 
fn an) respect from those due to any other tj-pc of mechanical obstruction or those 
incidental to stasis In the upper urinaty tract as the result of neuromuscular dj-s- 
functlon Unul infection supenenes the chief sjTnptoms are pain of a dull 
aching persistent character or the frequent recurrence of such a dull pain or of 
attacks of pam of a more collcfcj character On palpation of the kidney, it Is 
often found enlarged espedall) immcdiatelj after an attack of pain Tersistenl 
enlargement of the kidnej is found in all cases of hydronephrosis the degree 
being dependent upon whether the olntrucuon to the escape of urine from the 
renal pelvis is of a permanent or intermittent character In the latter type of 



Fio 445 — Operttivi fpectmto ihowlnc urrtcfil obvtniclkHj by lexer poUr ud rmtlUnt 

h> dronepbroiU. 

hydronephrosis the size of tbe palpable moss varies from time to time \\Tjen 
infection is added to the stasis the symptoms are those of an aorte or chrome 
renal Infection (Chapter 39) 

Level or Obsthuction It was formerly believed that the onJj level at 
which vascular obstruction of the ureter could occur was just below the uretero- 
pelvic junction and was due to anomalous vessels to the lower pole of the kidney 
which had their origin from the aorta and vena cava or from a mam renal artery 
or vein We arc now obliged to add other levels at which vascular obstruction 
can take place in view of other reports- These different levels from above down- 
wards and the type of vcsmI are 

1 At the level of the renal pelvis by a main renal artery or Its branches 
(Fig 445) 

2 Just below the ureteropelvic junction (Figs 447 448 and 449) by an 
anomalous artery or vein from the aorta iUacs etc. rarely by a vein alone 

3 In the course of the lumbar portion of the ureter In this group art to 
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be included the postcaval ureter (see Fig 350) or obstruction due to an 
anomalous artery from the aorta (case reported by Lippow, Zeit Urol Chir 
1929, 27, 496) 

4 In the pelvic portion of the ureter, as in cases reported by Hyams (Surg 
Gynec and Obst 1929, 48, 474) and by Levi (Zeit Urol Chir 1929, 23, 1001) 

We have mentioned all of these different levels at which vascular obstruction 
can take place, because they must be kept in mind, in the interpretation of 
urograms 

Excretory and ascending (retrograde) urography are the most reliable 
methods of diagnosis The former yields excellent visualization down to the 



Fig 450 — Bilateral urograms from case in which nephrectomy was performed because of an 
advanced degree of renal (left) mfection due to complete ureteral obstruction by a lower polar 
artery arising directly from the aorta There is an mdication of a filling defect on the opposite side 
(marked R) just below renal pelvis as though a polar artery were to be found here in the future 

level of obstruction, provided, first, that the fimctional capacity of the kidney is 
not reduced to such an extent, by pressure atrophy, as to prevent enough excre- 
tion to take place to obtain a satisfactory visualization proximal to the level of 
obstruction, and second, that the latter is sufficiently complete to impede the 
opaque medium from passing too rapidly into the bladder, through the obstructed 
area Ascending urography is especially to be recommended in order to demon- 
strate the charactenstic filling defect (Fig 450) in cases of obstruction close 
to the ureteropelvic junction by anomalous vessels to the lower pole of the 
kidney In our case (Fig 445) of obstruction of the pelvis by one of two 
main renal arteries, the difference m density of the shadow above and below a 
horizontal line near the ureteropelvic junction was noted before operation but 
was not correctly interpreted until at operation a large artery was observed to 
pass across the pelvis, just proximal to the ureteropelvic junction (Fig 445) 
Treatment of Vascular Obstruction of the Renal Pelvis and Ureter 
This depends chiefly upon the symptoms and degree of stasis and concomitant 
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infection If urography retaals prolonged (more than one hour) retention of 
the opaque medium and functional teats Indicate advanced renal destruction 
operative Interaention la unavoidable, especially In infected cases. Anomalo^ 
artenes In the lower portion of the lumbar and in pelvic ureter can be safel> 
ligated Nephrectomy la indicated In cases of postcaval ureter In advanced hj 
dronephrosis whether infected or not, due to \'ascular obstruction dose to the 
kidney or at the level of the renal peivns nephrectomy fs indicated if the various 
types of plastics on the renal pelvis in cases of hydronephrosis discussed in 
Chapter 53 are not feasible. 

ANEURISJI OF THE hlALV REN/\L ARTERY OR ITS BRANCHES 

This is a comparatively rare finding both at necropsy and dlnically As 
to its inadence at necropsy Gerard (Jour dUrol 1532 34 353) found only five 
aneurisms of the renal artery in 41 437 necropsies reported bv I'arious authors 
or about 1 in SOOO Indudlnt the dinical observ'ations collected by Gerard and 
by Mathc (Jour Urol 1932 27 607) we have found a total of 58 reported cases 

Etioloc\ 

It is necessary to distinguish os to etiology cases of false from those of true 
aneurisms. The former are the result of a subponctal (without external wound) 
injury in nearly all cases. Only one case follotring gunshot and one of stab wound 
of the artery lave been reported True aneurisms, like those In other parts of the 
body are due to pathologic changes In the wall of the vessel itself 

False Aneurisms 

Laceration of the renal artery usually accompanies a severe injury of the 
kidney It may occur Independently as shown In a case reported by Edmunds 
(Jour Amer Med. Assn. 1932 99 467) 

If death does not follow rupture into the peritoneal carity soon after the 
acadent the hematoma becomes walled off by a sac formed by the adjacent 
structures and fibrous tissue proliferation. 

Of the 58 reported cases, there was a recent trauma In 22 In three other 
cases designated by the authors as true aneurisms there was a history of injury 
from 18 months to 14 years before being seen cliidcally A fourth case is reported 
as a false aneurism resulting from rupture of a true one If these four are 
added there are only 26 reported cases of false aneurisms. 

Ruptures of such false aneurisms have been reported as taking place into 
the pentoneal cavity and into the renal pelvis, 

SvirpTOMs AND Objzcttvv FiNvoiOs or False Antumsiis or the Renal 
Abtery (a) PEESCNCE or A itASB IN THE KIDNEY REGION Thls IS not cvidcnt as 
a rule until several weeks after the injury The mass Is fixed and not very tender 
on palpation In four of the reported cases a pulsation over the mass was noted 

(b) HiuATTjRiA. This IS a frequent finding either as an accompaniment of 
the mass in the kidney region or It takes place some time later The striking 
feature u Its tendency to be intermittent. 

(c) PAIN Aside from that complained of at the time of injury the feeling 
of a tense mass In the upper abdomen has been noted, concomitant with the 
Increase in size of the sac. 
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True Aneurisms 

Here the sac is formed by one or more coats of the artery As stated above, 
the etiology is the same as that of nontraumatic aneunsms of other vessels 4s 
a rule, the true aneurism is found close to or even within the hilus of the kidne) 
If the three cases are excluded in which there w^as a history'- of trauma at 
a variable period, before the patients Avere first seen, we have found 32 reports 
of true aneurisms The size varied from that of a bean to that of an apple The 
aneurism may be sacculated or fusiform Calcification of the wmll was noted m 
a number of cases as in the false variety Rupture into the renal pelvis in two 
cases, and in one the sac communicated with the aorta In two cases (Carson, 
J J Valentine) bilateral aneurisms were found 

In a case reported by Hinman, the aneurismal condition was shown to be 
a part of a generalized periarteritis nodosa 

SxxiPTOMS AND OBJECTIVE FINDINGS OF True Aneurisms The most constant 
s}Tnptom is pain referred to the lumbar region or upper part of the abdomen 
Hematuria or the presence of a mass are not as frequently obsenmd as in the 
false variety The clinical picture so often resembles that of renal calculus or 
neoplasm that operation is often done with one of these as the tentative 
diagnosis 

The pre-operative diagnosis of both false and true aneurisms of the renal 
artery'- has been made in onl}'- eight cases pnor to operation or death 

In Key and Akerlund s case, plain radiography revealed the presence of a 
xmiformly round shadowy the size of a dime, wnth a much darker peripber}', 
located close to the hilus of the kidney A similar finding in the cases reported 
b} Soderlund and Renck led to a correct preoperative diagnosis In Callahan and 
Schlitzs patient, the shadow' was the size of a hazel-nut, also at the hilus and 
wuth a darker periphery' A similar observ'ation is reported by Kemet In iNIathe s 
case, the aneurism was within the renal sinus and the shadow presented a calci- 
fied edge In Callahan and Schlitz’s case, the extrarenal character of the shadow 
was Aerified b}" urography In Wesson and Fulmer’s case, the peripheral zone 
of the shadow was also calafied as in IMathe’s case 

Treatment 

Operative treatment should alAva3's be done if the condition of the patient 
permits remoA'al of the corresponding kidne}' in unilateral aneurism cases hic* 
phrectomy was successful in 15 out of 16 cases in which it was performed In one 
case, removal of the aneurismal sac alone and in another, an aneurismorrhaphy) 
were successful Death followed an attempt to remov'e a sac which communicated 
with the aorta and death also occurred in an operation for false aneurism m 
which the kidney was found to be necrotic 

PERIRENAL HEIMATOIMA 

By this is meant a hemorrhage, followed by hematoma formation, beneath 
the fibrous or into the fatty capsule (Fig 451) of one or both kidneys Althoug 
the number of cases thus far reported is relativ'ely small, it is important to 
bear the condition m mind, both in the differential diagnosis of acute and chronic 
renal lesions, and in that of the “acute abdomen,” because of the resemblance 
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ot Mme of the clinical pictures to tvhtch It gives rise, to acute choIecysUUs, Jeus 
and other acute abdomimU lesiona. 


Inodekce and Etiology 

Up to 1929 DqU (Beitr Klin. Chir 1929, 147 503) was able to find 111 
published cases and this number iras mcr«5ed lo ITS ^o\ir ytais later by PolkCi 
Md Vynalet (Arch Surg 1933 26 196) Since then a few more cases have been 

reported* l i j 

Although there are many causes of perirenal hematoma, they can be placed 


in two groups. 

1 Injuries and diseases of the kidney 
and adjacent structures. 

2 Those of systemic orvgm 

We will enumerate the most common 
causes under these two headings 

1 Injuries and Dlaeaies of the Kid 

ney 

(a) Chbonic NcpRams The older sub- 
group of so-termed idiopathic or spontane- 


Fio. 451 



Pax 452 



Fm, 451-— Sohn*! ca*e of krpe perinetl bauitocna. N<»te huge *f« of hemalona (dark) in proportion 
to kidney viilcb ibcm rHdence of coropro^n 

Fm. 452/— P>Tlocnm from ci« f princur throoibo*!* ot renal Note deformity (cotnpm$k>n) 
dw to CTjdale in renal pehii. An erroneota dbpvnia of renal neoiiuin wa* puL 


0U5 cases of perirenal hematoma are belle\'ed to haw been due to some form 
of chronic nephrius Of the 111 cases collected by DoU 26 were reported as 
spontaneous or Idic^thjc,” but Doll believes that these were all the result 
of hemorrhage from the kldr>e> due to chronic nephritis. Ga 3 'et (iVoc. French 
Urol Cong 1932) reported a case in which the ble^ing could be directly traced 
to the tidne^ in a patient suBenng from dironlc nephritis, 

{b)IsjuBi«oFTireKiDSE\ TT8E.\^^E:toraol^EssELs Fifteenof 111 cases 
(Doll) were due to injurj 

(c) \ EOPLASiis OF THE KmvFY OR It* EN^^xopES Twentj two of 1 1 1 cases 
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(Doll) belonged in this group The tumor in the kidney may be relatively small 
One of us observed a case of a large subcapsular hemorrhage in a case of hj^per- 
nephroma in which the clinical picture was that of an acute cholecystitis 

(d) Hydronephrosis and Renal Tuberculosis 

(e) Aneurisms of the Aorta, Renal or Ovarian Arteries In many of 
the perirenal hematoma cases in this subgroup, a periarteritis nodosa of the renal 
or smaller arteries ivas found 

(f) Hemorrhage of adrenal origin, the cases of so-termed “adrenal apo 
plexy ” A tj^Jical case is reported by Barthels (Beitr Klin Chir 1930, 150, 331) 

2 Systematic Causes These include 

(a) Hemophilia Of 111 cases (Doll), 7 belonged in this subgroup 

(b) Leukemia and Polycythemia The onlj'^ case of perirenal hematoma 
due to the latter blood disease was reported bj'^ IMacKenzie (Tr Am Assn G U 
Surgs 1929, 22, 1) 

(c) Hemorrhages Incidental to Acute Sepsis, Scarlatina and Other Ie- 
FECTious Diseases 

Clinical Pictures 


The symptoms greatly resemble those of an}’^ acute or chronic abdominal 
affection, especially the former Not all cases have a stormy onset, as will be 
mentioned in the description of the most common clinical picture In some cases, 
the clinical course is a latent one extending over months, the perirenal hematoma 
only being discovered at operation or necropsy 

The most common syndrome is constituted by the triad, (a) severe pain, 
(b) symptoms resulting from a retroperitoneal hemorrhage and (c) the develop- 
ment of a mass in the upper abdomen 

1 Pam This is usually very severe, referred to the upper abdomen, on 
one or both sides At times, it is localized b)'^ the patient over one or both lurrtbar 
regions The pain is accompanied by reflex symptoms such as vomiting, rapid 
pulse, profuse perspiration and pallor In a few reported cases, the onset is fol- 


lowed by a high temperature, but in the majority it is absent 

2 Symptoms Due to Retroperitoneal Hemorrhage These include those 
due to the hemorrhage itself, such as anemia, thirst, pallor, etc , and those to 
reflex irritation of the sympathetic nerve plexuses, resulting in a paresis of the 
musculature of the intestine first described by Israel as “renal ileus ” The re- 
sultant abdominal distension and obstipation are so marked that a number o 


cases have been operated on for acute intestinal obstruction 

3 Gradually Increasing Mass in Upper Abdomen Owing to the fre 
quently accompan 3 ang abdominal distension, this is seldom palpable until a er 
several weeks The mass is fixed, irregular in outline and deeply situated aroun 


one or both kidneys 


Diagnosis 

This IS difficult at the onset, owing to the close resemblance of the clinical 
picture to all of the different conditions which can give rise to the acute abdomen 
Correct preoperative diagnoses have been made in very few cases Man)'^ were op 
crated for ileus, perforation of gastric or duodenal ulcer, cholecystitis, or peri 
nephritic abscess The sudden onset of severe upper abdominal pain, especia 
if referred to a kidney region accompanied by symptoms resembling those o 
internal hemorrhage or of ileus and followed by the appearance of a gra ua J 
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increasing deep seated swelling one side of the median line in the upper abdomen 
should make one think of a penrenal hematoma 

WeNTF and Perrj (Jour Amer Med Assn 193S 104 1390) ha\-c reported a 
case in which the clinical picture resembled dosclj that of nephrolithiasis in the 
form of severe pain muscular rigidity and a swelling in the right iliocostal space 
At operation a large penrenal hematoma was found Ten hours after nephrectomy 
the patient died At necropsy , the tyTucal lesions of periarteritis nodosa ^ ere found 
in a number of the abdominal viscera and also in the heart 

Treatment 

This depends upon the eUology Doll (loc dt ) found reports of 14 cases fol 
lowing injury which had been operated with 9 recoNtnes As to whether cases 
due to other causes should be operated Is still an open question 

LNFARCTION OF THE K1DNE\ 

This Is the result of occlusion of cither the arteries or x'eins of the kidney 
In the former case the infarcts are of the anemic in the latter of the hemorrhagic 
type. The infarction may Involve the entire (Plate \) kidney and is termed 
total or complete or It may InstiKc only one or more areas of parenchyma 
being termed incomplete 

Site 

The blockage or occlusion takes place in one of the following ways 

(a) By an embolus lodged In the main renal artery or one or more of its 
branches 

(b) By a thrombos in the same vrssels 

(c) By a thrombus m the main renal win or Its branches (Plate \) 

The embolism or thrombosis may be uni or bilateral In the majority of 
cases the embolic occlusion is a nooinfected one although ocdusion by an infected 
embolus may occur In any case In which there Is a focus elsewhere in the body 
The same is true of arterial thrombosis. Thrombophlebitis of the main renal 
vein and its branches is as frequently of the suppurative as of the nonsuppurative 
type Only the latter is induded In this section^ because the dinical picture of 
a suppurative thrombophlebitis resembles so dosely that of on acute renal infec 
tion that it will be discussed under that heading 

Incidence of Embolism and Thrombosis or Tire Main Renal Vessels 

Renal infarcts of recent origin are found in about 1 7 per cent of all necropsies 
-^s to the number of dlnlcal cases one of us (Jour dTJrol 1934 37 (Jan.) 47) col 
lected 30 cases including (Plate "V) a personal observation published to that 
date Since then 14 additional clinical cases have been reported by Heplcr Haines^ 
Uebelhor Hellmeyer and Lippross Schfldt, Folsom and Alexander Vqth the ex 
ccption of the two last named observations we have information as to whether 
the occlusion Involved the artery or the win as follows 

1 Embolism of the mam renal artery or its branches In 6 in, 

two of which the ocdusion was bilateral 

2 Thrombosis of the main renal artery or Its branches In 9 cases in 
one of which it was bnateral 

3 Thrombosis of the main renal vein (Plate \) or Us branches m 
13 cases in five of which it was bilateral 
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Etiology 

In the 30 cases analyzed by one of us (loc cit ) the causes, confirmed either 
at operation or necropsy, were 

1 Endocarditis and Atherosclerosis In 15 of 29 cases, le, m 517 per 
cent, a valvular lesion was found This high incidence is confirmed by the necropsy 
observations of Sperling, Barney and hlintz, and Rokitansky Sperling m 300 
necropsies in which an endocarditis was the cause of death, found infarcts of 
the kidney in 76 per cent Barney and jMintz in 136 necropsies in which such 
infarcts were noted, a cardiac lesion (valvular or myocardial) was found in 93 
per cent In 165 necropsies, on cases of endocarditis, reported by Rokitansky, 
infarcts of the kidney'- were noted in over 10 per cent 

2 Disease of Peripheral Vessels In this group there were three cases, 
one due to thrombangiitis obliterans in a young man (our case) and two follow- 
ing a peripheral thrombophlebitis Haines’ case, reported since publication of 
our paper, was a typical example of this type of primary lesion 

3 Infection During Pregnancy or Puerperium Two cases Since our 
paper, two cases of symmetrical cortical necrosis have been reported, as compli- 
cations of pregnancy 

4 Acute and Chronic Infections This group includes especially the 
cases reported as having occurred in infancy and childhood following diphtheria, 
scarlatina, tonsillitis, enterocolitis, pulmonary^ tuberculosis, acute and chronic 
pyelonephritis There were two cases in this group, in our report, but two others 
(Hepler, Ueberhor) have been published since then 

5 Chronic Nephritis A typical case of this origin has been recently re 
ported by Heilmeyer and Lippross (Deut Arch Ellin Med 1936, 179, 80) m 
which a chronic glomerulonephritis was found in a case of bilateral thrombo- 
phlebitis of the renal veins 


Effects on Kidney 

After closure of the mam renal artery for a period of eight hours, changes 
take place m the kidney At the end of 120 hours the kidney is converted into 
a structureless mass, which although larger at first soon begins to atrophy so 
that it IS quite small by the end of five to six weeks The extent of the infarction 
depends on the importance, i e , caliber of the blocked vessel If the mam rena 
artery is blocked, pale yellowish areas surrounded by deep red hemorrhagic zones 
are noted (Plate X) on the surface and on section The function of the kidney 
IS entirely suppressed in complete infarction, so that if bilateral occlusion o 
the mam artery or vein has occurred, oliguria followed by anuria results 

Symptoms and Diagnosis 

Pain, hematuria, oliguria and albuminuria were the most constant symp 
toms in the 30 cases which we have analyzed (loc cit ) 

The presence of a mass in the kidney region, fever, chills, vomitmg 
and symptoms of collapse were less common 

The pain is the most characteristic symptom at the onset It is 
the kidney or one of the upper abdominal quadrants and appears suddenly ^ 
appearance of the syndrome, pain, hematuria, oliguria or anuria should w 




PLATE X 

Drawing made two hours after nephrectomy for a large mfarction of kidney due to thrombosis of 

mam renal vem 

1 The renal vem which contams a clot that completely obstructs the vein 

2 Ramifications of the pelvis showing a blackish color owing to the bloody exudate adherent to 

the walls 

The lumen of the renal arter}' (3) is not filled by clot (Courtesj Masson et C‘®, Pans) 
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lead to the search in the clinical history and findings on physical exa mi nation, 
for any of the various causes of renal infarcts mentioned under etiology 
Pre-operative Diagnosis 

A correct pre-operative diagnosis was only made In two cases, those of Bull 
and of Aschner In the former the absence of any indigocannin elimination from 
the left kidney and the clinical history of the sudden appearance of severe pain 
In the left upper abdominal quadrant and of vomiting m a patient with a valvular 
lesion, led to the pre-operative diagnosis of infarction of the left kidney confirmed 
at operation, Asc hner alsn based his diagnosis on the same finding vox absence 
of indigocannin elimination from the left kidney in a patient In whom the onset 
was sudden with severe pain over the left kidney hematuria and later chills and 
high temperature A complete occlusion of the left renal vein was found at 
operauon, Ehrstrom (Nord med Ddsk. 1934 page 196) made a diagnosis of left 
renal infarction with the aid of excretory urograph> in a patient having endo- 
and myocardial lesions On the fifth day there was normal visnallxatlon on the 
right but none on the left sde On the eighteenth day retrograde urography re 
v^ed normal urograms on both sides. On the twenty third day there was still 
poor vLsualliation of the left renal pelvis by the excretory method but on the 
fortieth day excretory urography revealed good visualization of both pelves 
Ehrstrom s case was not operated so control of his diagnosis is not at hand 
Schlldt (Acta Chir Scand 1933 70 Nos. 4 and S) reported nine cases but no 
details are available as to diagnosis or treatmenL The pre-operative diagnosis 
in 11 cases were as follows 

Pennephntic abscess (Barney and Mmtt) 

Renal neoplasm (Blemath Elsendrath (Fig 452) Folsom and Alexander 
Hepler) 

Nephrosis (Hellmeyer and Llpproas) 

Acute pyelonephritis (Marion McKenna Uebelhor) 

Acute entero-coHUs (Riha) 

In two of the cases in which the diagnosis of renal neoplasm was made the 
deformity of the urogram (Fig 452) due to the presence of dots or exudate m the 
pelvis was the cause of the error 

H a i nes (Jour Urol 1935 33 464) made a tentative diagnosis of thrombosis 
of the renal vein because of the symptoms of renal Infarction appearing after 
a phlebitis of the right leg It Is of interest to note that in his case the entire 
kidney was expelled 8pontaneousl> from an Inaslon employed to drain the kidney 
Excretory Urography Failure to obtain visualization of the infarcted 
Udney by excretory urography combined with absence of dunination of d>e 3 and 
unne from the same side will undoubtcdl> be of much value at least In unilateral 
cases in the future when considered in conjunction with the dinical historj and 
objective examlnaUon for cardiovascular lesions. The onset of anuria Is Indicative 
of bilateral Infarction 


Treathevt 

In bnalcral ocdmlon ot either the renel artei, or rein all operatlr-e measure, 
are contraindicated Nephrectomr teas successful .0 the cases reported hr Alanon 
(tn-o cases) Durenter and Das Eu«.drath B.enrath and decapsulation in 
Vvthner 5 caw Death followed nephrecloms In the cases reported bj Doll and bs 
Ilepler In the latter there was later thrombosis ol the oj^ite rSal seln. ” ^ 
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Range of Mobility of the Normal Kidney 

The average range of mobility of the kidney in the normal individual vanes 
from 2 to 5 cm , vith an average of 3 5 cm In addition to its movement in a 
vertical direction, there is also some rotatory movement on its longitudinal and 
transverse axes The right kidney is more mobile, both actively and passively, than 
the left The normal kidney sinks 20 to 30 mm fi e , nearly an inch) in changing 
from a horizontal to a vertical position, according to Hitzenberger and Reich The 
ability to feel the lover pole vanes according (a) to the form of the kidney, (b) the 
conformation of the thorax, (c) the relaxation of the abdominal wall, and (d) 
the individual’s adiposity 

A kidney instead of having the normal bean shape (Fig 134) may be 
normally much elongated, and hence easier to palpate Individuals with a long, 
narrow thorax and abdomen, even vithout an accompanjnng splanchnoptosis 
(dropping of all the abdominal viscera), ha\e kidneys so located (Fig 14) that 
they are also much easier to palpate Helm (Inaug Diss Berlin, 1895) called 
attention some time ago, to the fact that in males the right kidney (lower pole), 
extends to the crest of the ilium once in nine males and once in about three 
females 

Mode of Fixation of the Normal Kidney 

Both kidneys lie in the upper portion of the retroperitoneal space Y'olkov 
and Delitzm found that in well-developed men, the renal fossae are deep and also 
show a gradual narroving toward the lower (caudal) end of the respective fossae 
YTiile in men, the renal fossae resemble a pear (narrow portion below), m shape, 
they are more cylindnc in women and can be even wider at their lov er ends The 
right renal fossa is vide and deep in men, w^hile in vomen these dimensions are 
about equal The contour of the renal fossae is influenced by the tone of the under 
lying lumbar muscles (Fig 14) and by the disappearance of the fat 

The supports of the kidney (normal) are the following 

1 The rexal fascia (see Chapter 2) This is an important mode of fixation 
because of its attachment to the diaphragm, spine, large vessels and to other 
abdominal \ascera, as well as the many fibrous septa, which traverse the fat 

2 Fatty Capsule This varies with the age, sex, and nutrition It is most 
de\ eloped at the lov er end of the funnel formed by the renal fascia The fat (bot 
pen- and paranephnc as shovn in Fig 17) pla 3 '^s onl}'' a subordinate role in fixation 
of the kidney It may be well developed in cases of marked abnormal mobilitj o 
the kidne}'' There is ver}'' little fat in children and yet “dropped kidney 
(although not as rare as former^ taught) is not very frequent 
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3 The Renal Pedicxe This is considered by niany os the chief mode of 
fiiaUon of the kidney Floercken (Handb fUr Urol Vol 4 1927) does not agree 
•mlh this view basing his opinion on the studies of Legueu and Southam who 
found that the mobility was not increased after division of the pedicle. 

The constant presence of a greaU> elongated viiscular pedicle in coses of 
movable bdnej (Fig 453) leads us to believe that the pedicle plays a ver> 
important part In the fixation of the normal kidne> 

4 The Various Lioakentb (bepato duodeno- and UenorenaJ and the phreni 
corenal) may play a shght part In the fixation, 

5 The Intra abdominal Pressure Is of more Importance than these Iiga 
ments, but far subordinate to the renal fosaa perirenal fat and pedicle which we 
consider the chief factors 


MOVABLE KIDXEY 
Incidence Se:x Aoc and Side 

Alglave found abnormal mobility m 6 per cent of fifty males and thirty 
eight per cent In the same number of female cadavers Kelly and Bumara in a 
collection of 7^53 autopsies, showed that movable Udne> occurred in 2 I per 
cent of males and 22£ per cent of females. This is home out clinical 
observation 



Of 538 climol cases reported by various authors there were 392 females as 
compar^ to 146 males. The majont> of the patients were between 20 and 40 
years of ^ In 425 reported cases the right kidney was involved in 285 the left 
in 62 and both in 78 


Etiology 

■nere Is stm much discussion as lo the causation of movable lldnes hence 
we Will enumerate the various views 
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1 Relation to constitution of individual, i e , congenital predisposition 
These embrace defective development of any of the normal modes of fixation just 
enumerated These include poorly developed renal fascia itself or of the septa 
between the renal fascia and the true capsule of the kidney, and a very long or 
deep (caudal) origin of the pedicle (vessels) 

The fiat surface of the renal niche or fossa (on the right side especially) in 
females, also plays a part Southam lays stress on the change from the horizontal 
position as seen in animals, to the erect position in man Yhth the widening of the 
bony pelvis in the female, the lower ends of the renal fossae have become more 
open The asthenic type of individual (Fig 14) is especially prone to develop 
movable kidney In such persons there is defective development of the mesen- 
chyme (muscular and fibrous tissues) in all parts of the body 

2 Influence of Nutrition, Pregnancy and Tight Lacing Hunger and poor 
nutrition act less through their influence upon the disappearance of the perirenal 
fat, than upon the lowering of tone, e g , of the lumbar muscles The relaxed 
abdominal walls after pregnancy, after removal of large tumors or evacuation of 
ascitic fluid, undoubtedly favor abnormal mobility of the kidney The part played 
by tight lacing has been exaggerated Becher and Lenhoff found abnormal 
mobility in six of twenty-four Samoan women and in forty per cent of all 
Egyptians who had never worn corsets 

3 Effect of Trauma This brings up an important question from the stand- 
point of accident and industrial insurance As was stated, there should be hema- 
turia or unilateral pain within the first few hours after the accident At times, a 
symptomless movable kidney may have existed, but only gives rise to crises, etc , 
after the accident, just as a preexisting hernia may only cause symptoms at the 
time of, or after an injury A perirenal hematoma may have occurred at the time 
of the accident and its absorption be followed by abnormal mobility of the kidney 

4 The Relation of Splanchnoptosis It cannot be denied that a generalized 
visceroptosis is occasionally accompanied by a nephroptosis Mathe m his ninety 
cases, found that m 83 or over 90 per cent, there were no clinical or objective 
evidences of an accompanying visceroptosis (Fig 14) 

Mechanism of Migration 

This IS of importance in connection -with the more recent views as to the 
causation of the pain m the crises (Dietl’s), so commonly observed (see below) m 
movable kidney The latter not only slides down along the posterior abdominal 
wall but at the same time rotates, with the pedicle as its axis This rotation is 
around its transverse, less than its vertical axis, so that the upper pole lies more 
dorsal (i e , a retroversion) There is less rotation if the pedicle is long than when 
it IS short Federow has pointed out that rotation of a movable kidney can occur 
without much dropping Braasch gives ptosis as the most frequent cause of cases 
of renal torsion in which the renal pelvis lies horizontal 

Pathology 

The changes incident to movable kidney which are of clinical interest are 
the following 

1 Changes in the Pedicle and Ureter The pedicle is usually longer than 
in the normal kidney The ureter is also redundant and often shows kinks (Fig 
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454) m its uppermost portion which F C Herrick has shown to be the most 
mobile portion That the ureter of a kidney which has a normal range of mobility 
can show symptomless kinks in urograms has already been pomted out The 
Fio 454 kmk may be only temporary ie 



during the time the kidney has 
rlropped, before returning to the 
normal location, or it may become 
permanent as the result of pen 
ureteral Infection (Fig 459) A per 
manent kmk is espeaally apt to be 
found m connection with a dropperl 
(mot'able) kidney which is the seat 
of a hydronephrosis and is also fixed 
in an abnormal location (Fig 455) 


Fio 455 



Fw 4W— Drornm from ew of riftht dropped k'dors kotlon ot oppo»Hf 

brt«ern ihJrd and fourth hjroha \-rrtcbri liijt«d of ts d nmllj- opp^te tnlmpow 
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h 10 455 — U offTM of h)-dronepbrotlc ab onnallT inohOe kidne> found In IHac fo^ The wd 
mm f Pin li ifeoan In Fte 4o7 one can bwe a lefondarv urrteral klnfc 


2. Hydronephrosis, This may be (a) transitory or (b) permanent (see 
abo\e) In the former the retention of fluid within the Udney (sec Chapter J6 
on Hydronephrosis) occurs only during the attacks to be desenbed shortly as 
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renal crises The more permanent forms of hydronephrosis vary m size according 
to the degree of ureteral obstruction As the pelvis dilates it tends more and more 
to compress the ureter in a valve-like (Fig 459) manner, thus not only preventing 
the escape of urine but favoring infection and still greater fixation of the ureter, 
to the exterior of the renal pelvis There may, from time to time, be subsidence of 
the infection, permitting escape of some of the urine, but the hydronephrosis 
continues to grow in size, because of the constant secretion by the still intact 
parenchyma 

3 Pyelitis This is a frequent complication of movable kidney Crabtree 
ascribed a very important part to lesser degrees of stasis m ptotic kidneys, in the 
etiology of long standing colon bacillus pyelitis As will be pointed out in the 
chapter on nontuberculous renal infections, it is of the utmost importance not to 
overlook a movable kidney in the treatment of a persistent pyelitis 


Clinical Pictures 


1 Symptomless, i e , uncomplicated cases Four hundred and eleven of S26 
cases examined by Mackenzie belonged m this group In some, the movable 
(dropped or sagging) kidney is found by palpation or by urologic study (especially 
urography) (Figs 135 and 456) during a search for the cause of a persistent 
pyelitis or analogous condition 

2 Those in which a single crisis or recurrent crises are the outstanding 
feature The syndrome presented by these was first described by Dietl of Vienna, 


and are usually called Dietl’s crises 

The principal complaint is severe pain, first felt over the corresponding 
iliocostal space (Fig 379) and upper abdominal quadrant The pain radiates 
downward along the course of the ureter quite like that of a ureteral calculus 
(see Chapter 31) It is accompanied by similar reflex symptoms, such as collapse, 
nausea, vomiting, abdominal distension, inability to pass flatus, rapid pulse, etc 
Bladder symptoms are inconstant There may be frequency, but inability to void 
more than a few drops of urine During the attack there is usually oliguria (marked 
decrease in urinary output), but after it has subsided, a large amount (polyuria), 
is often passed On account of the reflex muscular abdominal rigidity, it is usually 
impossible to elicit more than tenderness over the kidney As the attack subsides 
gradually, one is often able to palpate an enlargement of the kidney The differ- 
ential diagnosis in such crises must be made from all of the urologic conditions 


(see chapter on Ureteral Calculi) which can give rise to attacks of colicky pam, 
as well as from a number of lesions of the intrapentoneal viscera, such as acute 
appendicitis, passage of biliary calculi, intestinal obstruction, twisting of pedic e 
of ovarian cyst, etc Hematuria may be present during the attack or follow it 
3 Cases in Which the Presence of an Abdominal Tumor Is the Chie 
Feature The palpable mass may be due to (a) the nonenlarged movable kidney 
located in an abnormal place or (b) to a hydronephrosis complicating a mova ^ 
kidney and due to ureteral obstruction Such a tumor may be found at the location 


of the normal kidney or at a lower level (Fig 455) 

4 Chronic Pyelitis Picture In these, there are no symptoms which indica e 
the presence of a movable kidney as distinguished from those of an uncomphcate 
infection of the renal pelvis and parenchyma It is only during a thorough urologi 
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study (see Chapter 10) that a movable kidney as the underlying condition causing 
the resistance to treatment of a chronic pyelonephntis, is found. In seventeen of 
Burford s cases the mfecLon only cleared up after nephropexy In addition to 
the above one finds assoaated symptoms of gastro-intesUnal disturbance due to 
the accompanying enteroptosis (Fig 14) 

Diagnosis 


This is based on (a) the clinical history of one of the clinical pictures just 


described and (b) the urologic study 

Urologic Study One must never omit a general examination for evidences 
of functional disturbances such as neurasthenia hysteria etc. because at times 
the subjective symptoms are out of all proportion to the local findings Many a 
nephropexy has failed to afford the desired rebef because of the failure to take 


the condition of the nervous system especially 
symptoms to be ascribed to disturbances of 
the sympathebc system and of the endocrine 
glands sufficiently into consideration. It is 
also advisable to search for an assoaated 
splanchnoptosis (Glenards disease) before 
the part played by a nephroptosis is conad 
ered by itself 

Palpation of the kidney as the chief 
method of diagnosis has been almost sup- 
planted by excretory and retrograde xnogra 
pihy (Fig 454 ) One view Is made with the 
patient in the horizontal and the next in the 
upright position. 

The normal emptying time of the renal 
pelvis is 8 to 10 mmutea. In cases of movable 
kidney any delay should always be noted by 
taking a series of films at intervals of five 
minutes for a minimum of 25 minutes as 
shown In Fig 457 



TrzatuENT Fro. 456 — A. T%-p 4 c*l kink of nreter 

'n.— ^ I 4111 41 ji , ^ dropped Lidnej with lymp- 

rbere Is still active discussion between tona referibb to lU kidney 
those urologists who believe that (a) one ^ ^ rimiitr c«o with only vaknl 
should operate on all cases in which pain per 

sisu In jpite of aU effortj to L«p the Udney In place by belts etc. (b) one should 
operate when excretory nrograms reveal pyelectasis and (c) one should operate 
when a pjelonephritis persists in spite of prolonged appropriate treatment Alt 
urologists are agreed that symptomless cases and those which form a part of the 
condition prernouslj referred to as a generalUed sTsceroptosis (Fig 14) should 
not be operated upon o / mu 


There arc a number of urologists who feel however that then 
few Indications for nepbropexr Braasch (Jour A. Af A. 1W2 
Bumpus (Urol and Cut Ret 1937 41 465) TO.ce the opinion 
bcllnethat ^ 


are relatI\Tl> 
98 613) and 
of manj who 
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1 Renal ptosis without urinary obstruction has no clinical significance and 
IS seldom, if ever, the cause of symptoms 

2 Ureteral obstruction as the result of ptosis can always be demonstrated b\ 
urographic examination, and that operation is justifiable only in the presence of 
such evidence 

3 In the majorit}^ of cases in which nephropexj^ has been done without 
previous demonstration of evidence of urinarj'^ stasis, the symptoms will return 
wuthin one or Uvo years follownng operation 



Fig 4S7 — Serial e'^posures in a case of dropped kidnev to show delTied empt\ing time of reml 
pelvis 

A Note difference in location of the dropped and normalh placed organ 
B Same before iMthdraiial of catheter 
C Eight minutes after withdrai\al of catheter 

D Fifteen minutes after same Note some opaque medium still retained 

4 Postoperative urographic examination in the horizontal and upright posi- 
tions is necessary to determine the permanence of normal renal position as we 
as improvement in drainage 

5 The percentage of patients having nephroptosis who can be relieved of 
their symptoms by nephropexy will be comparatively small 

What has just been said of the debate between those w^ho believe that there 
are a number of indications for nephropexy and those w’^ho maintain that there is 
only one indication and that is e\ndence of stasis, is equall}'^ true of uretera 
kinks We have pointed out in the chapter on Radiography that such kinks are 
found in patients who present no symptoms referable to the urinar}'^ tract Bumpus 
(loc cit ) has recently reported two cases in which a marked drop in the position 
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of the Udney aSioaalcd with uretcml kinks was noted in the urogram (taken in 
the upright position) on the side on which there were no symptoms 

Before a nephrc^ieiy can be termed successful not only must all of the 
symptoms have been rebeved but excretory uri^raphy must show at the end of 
a five year penod that the kidney bos remained at the level where it was fixed 
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HYDRONEPHROSIS 

DEFINITION pathology 

ETIOLOGY LOCATION OF THE ECTASIS 

MECHANICAL CAUSES COMPLICATIONS 

ADYNAMIC CAUSES SYMPTOMS 

DUE TO NEUROGENIC DYSFUNCTION DIAGNOSIS 

TREATMENT 

DEFINITIOiV 

The term hydronephrosis, implies a retention of urine in the renal pelvis and 
its calices The normal capacity is 7 to 10 cc, at times even 15 cc If there is 
interference with expulsion of the urine, whether of obstructive or nonobstructive 
nature, the resultant stagnation causes dilatation of the renal pelvis and its 
calices and destruction of renal parenchyma One can thus speak of degrees of 
hydronephrosis, e g , small, moderate and large The condition can be present in 
only one or m both kidneys The retained urine can be aseptic or be infected A 
hydronephrosis differs from a pyonephrosis (of nontuberculous or tuberculous 
origin), in the fact that in the latter, there is necrosis or destruction of the 
parenchyma with formation of cavities as the result of bacterial action, while m a 
hydronephrosis, there is disappearance of the parenchyma through atrophy, as 
the result of increased intrarenal tension and interference with nutrition In a 
pyonephrosis there is no possibility of return of function, because the parenchyma 
is destroyed, while in a hydronephrosis, a return of secretory activity of the 
parenchyma is possible (see later), if the various obstructive and nonobstructive 
causes to be enumerated, are eliminated before complete atrophy has taken place 

ETIOLOGY 

From the clinical standpoint, the simplest division of the causes is into 
1 Mechanical and 2 Ad 3 mamic, i e those due to neurogenic dysfunction 

A Mechanical Causes 

Any type of obstruction below the level of the renal pelvis will sooner or 
later result in dilatation (pyelectasis) of the renal pelvis and its calices (calicec 
tasis) unless relieved Beginning with the most distal t 5 ipe of obstruction at the 
external urinary meatus and proceeding upwards toward the kidney, the locations 
of the different causes of mechanical obstruction are 

1 In the Penis and Urethra 

a Congenital phimosis 

b Congenital stenosis of the external meatus . 

c Congenital (rare) and acquired (gonorrhoeal tuberculous and traumatic 
strictures of the urethra 

d Congenital valve formation and hypertrophy of the verumontanum (sen 
Chap 46) 

2 In the Bladder 

a Various t 3 qDes of obstruction at the outlet of the bladder (see Chap 18) 

602 
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b Obstruction oi bladder outlet by ureterocele (Fig 355) bladder neoplasm 

or larce calculus, , _ , , , 

c. Obstruction ol vesical orifice ol the ureter by bladder neoplasm calculus 

diverticulum or as a result of exstrophy of the bladder 
3 In the Ureter 

a Stricture of the tesfcal end of the ureter most often observed in children 

and of congenital origin , 

b Stncture of the ureter at any level and of varying etiology (see cnap 30) 


Fro. 458 



Neoplasms of the ureter 
primarv in the vrall or secondary 
to neoplasms of bladder uterus 
prostate kidney etc, 

d Vascular obstruction This 
includes all of the different t>'pe3 



Fio, 458- — UrcBTwn trom cajo of left b^rooephroris of id lolrtrtiial pelvi*. The came ol the 
obttructkin was an acce^ory artm to the lower pole 

Fic 459 — Spedraen from c»ao wbooe pyelotnim b ibovn In Fbi 460 Isote enonnom dflalatlon 
of pelda and cotnparatJvclj' Wtle of called aa Indicated b> ilw of kidney Note nrrteral LhiUng 
doe to tecondary lofUmmitory adbeflona. 


of vascular obstrucoon described in Chap 34 such as anomalous vessels passing 
across the ureter just below (Fig 458) the ureteropelvic Junction across the 
middle of the lumbar ureter across the pelvic ureter and the condition termed 
postcaval ureter 

e Ureteral calculi (Chap 31) 

f Ureteral klnhs of congenital (Fig 347) and acquired (Fig 456) (movable 
kidne> ) origin 

g ■\nomalles of the ureter not included in the abo\T (see Chap 29 ) 

4 In the Renal Pelvdt. 

a Obstruction bj a main renal arterj (Fig 445) or vTin 
b Occlusion of peKde outlet b> a neoplasm (see Chapter 43) or a calculus, 
c Anomnlin in the mode of junction of the ureter and renal pelvis. 
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d Strictures (of congenital and acquired origin) at the ureteropelvic junc 

tion 


B Adynamic Causes Due to Neurogenic Dysfunction 

Included in this group are the cases of hydronephrosis in which none of the 
various mechanical causes enumerated in the first group, can be found There is, 
as a rule, an associated ureterectasis (Fig 347) but cases have been reported as 
congenital hydronephrosis (Chap 32) in which only pyelectasis existed 

Ureterectasis and pyelectasis ma}' also develop, secondarily, as the result of 
stasis in the bladder (Fig 248) due to some type of neurogenic dysfunction of 
the bladder (Chap 28) It may also occur primarily, i e independently, as the 

result of disturbances, most commonl}' of 
congenital origin, in the innervation of the 
ureter and renal pelvis 

The ureterectasis and pyelectasis ob- 
ser\ed during pregnancy and in the earh 
postpartum period (see Chap 45) is now 
considered to be due to the action of toxins 
on the neuromuscular mechanism of the 
ureteral vail 

Hydronephrosis of mechanical ongm is 
found in the majority of clinical cases 





Fig 460 — Bilateral p\elogram 
shoi\ing compensators enlaraement on 
one side (left half of illustration) as 
compared to lers large hydronephrosis 
on opposite side due to stncture at out- 
let of renal pehis P>eloplast\' had been 
done on this side fifteen ^ears before 
Compare with specimen of same case 
shoira in Fig 459 


PATHOLOGY 


The fluid in a hydronephrosis is at first 
urine, but as the degree of pressure atrophy 
of the parenchjmia increases, it becomes more 
and more dilute, until finally it is only com- 
posed of water and salt In infected hydro- 
nephrosis, the fluid becomes turbid, the degree of turbidity'’ varying with the 
number of pus cells per high power field At times, the fluid is bloody (hema- 
tonephrosis) as the result of capillary hemorrhages from the compressed renal 
tissue A hematuria mayi^ be the only clinical sign in such cases (Blatt) 

Location of the Ectasis 

This may involve (a) the pehns alone, (b) the calices alone, (c) both 
pelvis and calices, and (d) a single calyx In the latter case, a localized hy'dro 
nephrosis, or caliectasis as it is termed, is usually either the result of a stricture 
of the neck (narrowest portion) of the calyx or the occlusion of the latter by a 
calculus It mayi^ occur without such a form of mechanical obstruction, as in a 
case of Caulk’s and in a personal case (Fig 461) 

In nomnfected hydronephrosis, the papillae become flattened and there is a 
thinning of the medullary'' zone Gradually'’ the cortical zone also atrophies un i 
on section (Fig 462 ) only' a series of cavities with a narrow peripheral margin 
of parenchy’ma remains Hmman has shown, experimentally, that the collectmo 
tubules dilate the earliest and much more than the convoluted The latter dilate ^ 
least but atrophy sooner The glomeruli are very' resistant to increased intrarena 
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tension In the majority of cases the hydronephrosis develops gradi^ly and the 
obstruction is of such a nature that more or less of the contents of the sac are 
expelled from tune to tune (intermittent type) and then the obstruction recurs 
as the result of ureteral closure and the cycle la repeated The atrophy ol the 
parenchyma occurs much more slowly In these open or intermittent cases 
although one can always demonstrate some dilatation of the pelvis and calices in 
the free Interval 
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The quantity of fluid m a hydronephrosis varies according to the imderlying 
cause It IS highest in those in which there is Incomplete obstnicUon because of 
secretion from the still Intact parenchyma The amount of fluid In such cases 
(Fig 459) may reach one to two quarts 


COMPLICATIONS 


Infection. 

This irmv take place earlj or only in advanced cases Aside from the gross 
turbidity of the fluid which results from infection a variable number of pus cells 
and bacteria ore found on microscopic examination The clinical picture of renal 
infection in the form of fever pyuna etc. does not present any pathognomonic 
features in an Infected hydronephrosis, the diagnosis of the latter only being 
possible after a urologic study 

Hemorrhage into the Sac. 

The exact cause of minute or more extensiv'c bleeding (hcmatonephrosis) 
IS not quite clear It may present clinically as a hematuria. 

Spontaneous and Traumatic Rupture 

R M Malktr (BnL Jour Urol 1933 S 159) up to the date of the report of 
a personal cave found only five other cases of spontaneous rupture in the litcra 
ture Four of these were m adults and all gave a history of preexisting hydro- 
nephrosis ThU had ruptured Into the penrenal tissues In M alker 5 patient a man 
of -15 a sudden pain was felt in the right upper quadrant followed by generalized 


666 


KIDNEY 


abdominal tenderness and rigidity At operation, it was found that the fluid from 
the ruptured hydronephrosis had escaped through a tear in the posterior parietal 
peritoneum into the general peritoneal cavity 

There appears to be a discrepancy^ in the number of cases of traumatic rupture 
of a hydronephrosis Scarby (Acta Chir Scand 1933, November, 361) in reporting 
a case stated that 70 had been pre- 

viousty published Peters (Zeit Urol Fig 463 

Chir 1934, 39, 28) was only able to 
find 36 cases, including his own In 
some, the fluid remains in the peri- 
nephric tissues, in others, it also es- 
capes into general peritoneal cavity 
The clinical picture is either (a) that 
of sudden, severe pain in the kidney 
region, shock and the development of 
a retroperitoneal mass or (b) severe 
sudden (localized) pain followed by 
symptoms of incipient peritonitis 

Fig 462 




kidney _ caused by 

* xxj -Tuj — c/uubuiii urogram irom case oi leic nyaronepnrubib auu 



Nephrectomy has been successful in a number of early cases Cases of traumatic 
rupture have been recently reported by Haugseth (Act Chir Sc 1935, 76 , 4 » 

Robertson and Lee (Urol and Cut Rev 1934, 38, 243) In both cases, tbe 
patients were only ten years of age 
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SYMPTOMS 

Tbc cUnical plctucM under ^hfch ca5c< of h>dronqihro<ls of nontraumnlic 
origin present are the following 

1 Tbo^ with an abdominal tumor not accompanic<l hy <ubjccti\*c ^>'mplom«i 
1 1 silent cases 

2 Those In which recurrent attacks re^WIng in e^T^> rc^^ Ino'c 
described as ureteral or renal colics (see Chapter 31) and n permanent or 
transitory tumor is present 

3 Tbo«c in which the symptoms of renal infection pretlominnle 

4 Tho^ m nhlch pain and hcmaturii arc the pnncipnl features 

Let U5 consider thc<c bnefls separately 

1 Silent Cases. These arc usually accidental findings dunng abdominal 
palpation. Their differentiation from other conditioas gbing nsc to palpable 
enlargements, trill be considered under the next clinical heading 

2, Pain and Tumor Predominate There may only be a dull ache or a 
feeling of tension in the corresponding kidne\ region and the tumor be found 
during an effort to localize the origin of the pain In a second and perhaps more 
common group of cases, there is a history of recurrent attacks of pain of vTirying 
*e^■erity and periodicity The pain Is of a se\*cfc colicky character as a rule 
There may onl\ be a history of one attack or of many ditlng back to Infancy 
It IS more apt to be felt posteriorly ie over the iliocostal «pace and to radiate 
m a less typical manner (Fig 379) than Is (he cafe with colicky pain due to renal 
and ureteril calculi It is often accompanletl b\ reflex symptom^ such as collapv 
nausea \x)miting abdominal distention obstipation etc. In on>c cases (hero ix 
a history of the appearnneo of an enlargement In the corrc^mhng kidney region 
during the attack which may persist for some time after It One Is seldom able 
however to feel such a tumor during the attack on account of the reflex muscular 
rigidity of the abdominal wall In other ca.^ such an intermittent appearance 
of a hydronephrotic tumor is absent and one is able to palpate almost constanth 
a distinct mass which must be dlHerentlated from all of the other renal conditions 
which can give n»e to an enlargement os well ns from other abdominal (Intra 
pentoneal) tumors (see Chapter 43) 

In some of the cases of Intermittent hydronephrosis just described there is 
oliguria dunng the attack and a marked Increase (polyuria) after It The sudden 
block of the hydronephrotic side, and Its reOex Influence on the secretion of the 
opposite side explains this oliguno. 

3 Those In Which Symptom* of Kenal Infection Predominate Here the 
pyuna fever tenderness and evidences of generalized toxlncmia indicate n pyelo- 
nephritis One finds such a picture m all thr«e types of causes of hydronephrosis. 

Infection of a hydronephrosis may occur by wav of the bloodstream (bema 
togenous) or from the lower unnary tract (lymphogenous) In some cases (a) there 
are cbOls, high fe\er and more or less pam (constant) over the kidney In others 
(b) there is a more latent course with pyuria and a moderate dally rise of tempera 
ture but high fever chilU etc, during the acute attacks. The latter are often the 
result of the secondary occlusion of the ureter by the overdistended oelvu 
(Fig 465) 
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4 Those in Which Pain and Hematuria Predominate Hematuria isne\er 
of the persistent U^De as seen in so many other renal conditions It occurs in about 
10 per cent of all hydronephroses as the result of congestion 

It most commonly accompanies or follows the pam of the recurrent attacks of 
acute blocking, described above under the name Intermittent Hj’^dronephrosfc. 
There may be hematuria as the onh s^miptom according to Blatt (Zeit Urol 
Chir 1922, 2, 93) 


DIAGNOSIS 

This IS based upon the folloiA ing- 

1 The clinical histor}'' 

2 The urologic examination (including palpation of the abdomen) 

1 Value of Clinical History 

Pain As stated above, soma cases run a symptomless course and attention 
IS onh’- directed to them bt* a persistent pyuria (see Chapter 47) or by finding an 
abdominal tumor There is nothing characteristic about the dull or colicky pain 
in hi^dronephrosis, unless one can also feel an enlargement of the corresponding 
kidney, during or after the attack Such a combination, as recurrent attacks of 
cohck}' pam and tumor, speak \ erx' strongly for an intermittent hj dronephrosi' 

Tumor This may or not be palpable If so, it is round, smooth (usuallv) 
and has a tense elastic feeling In adxanced cases (-with thin abdominal walls), 
distinct fluctuation may often be elicited As a rule, the enlarged kidney is to be 
felt in the upper quadrant, but it may attain such a size as to extend bevond the 
median line or occupy the lower quadrant on the side from which it onginates 
One must never overlook the possibility”- of the hydronephrosis de\ eloping m a 
“dropped'’ kidney’ (Fig 455), i e , in an abnormally’ mobile one as well as in a 
congenitally’ misplaced kidney’ (Fig 403), so that the location of the tumor will 
bear no relation to that of the normal kidney’ (Fig 15) 

Hematuria This only’ occurs m 10 per cent of the cases and presents no 
features, which aid in distingmshing it from other sources of hematuria (Chap- 
ter 47) 

2 Urologic Examination 

This should alway’s include m a more or less routine order, all of the pro- 
cedures outlined in Chapter 10 One is not only’ interested in making a diagnosis 
of uni- or bilateral by dronephrosis, but also in attempting to ascertain the under 
ly’ing causes These include all of the forms of mechanical obstruction enumerate 
above, as well as an appreciation by’ the examiner, of the part play ed by’ a possi e 
adynamic or toxic (infection), in the etiology’ of the ureteral or pelvic (rena ^ 
dilatation A thorough examination of the urethra and bladder alway’S prece e. 
that of the upper urinary tract There is nothing of diagnostic ^ alue in the appe*^^ 
ance of the ureteral orifices E^ en the obserx’ation that turbid urine or even thic 
pus escapes (efflux) from one or both orifices, is only’ of \alue w’hen taken in o 
consideration wuth the findings as elicited by’ ureteral catheterization, supplemen e 
by’ ureteropy’elography’ 

The Urine Of considerable value, is the observation that there is a 
tinuous dropping of clear or turbid urine, as soon as the ureteral catheter is pas-e 
bey’ond the obstruction The same is true of aspiration of the renal peh’is In man. 
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cases it b possible to oblam I00-20Q cc. bj this method The catbeteri 
stnttasei Qt cakuh will encounter a resistance or even complete blocb, 

la the m^jonti of cases Indigocarmme (or phthalein) rfl be 
noorls on the hydronephrotic side (see Chapter 8 on Lahorato^ hlethods) 
Uroetapby The most important method to snsualixe the sire 
probable etiology and emptying Ume of a hydronephrosis is urography The 



Fro 464 — Openih-c ipcdmcn iicrwliif cxtcnul •pp«rwKe of kilD*y ind portfipentlre urojcntm tn 
t cu* of bydrasfptsn^ of • bifid pefvii. 


excretory method is valuable in yielding information as to all of the abov'c One 
of us recently (Bnt Jour Urol 1935 7 124) called attention to trvo uro^phic 
features which are not as satisfactorily brought out by the excretory as by the 
other (retrograde) meth(>d These are first imperfect \isualixation of the minor 
calices and second the probable type of mechanical obstnKtloiu The degree of 
visuahiauon of a hydronephrosis by excretory urography is dependent on two 
factors the degree of (xdusion if the cause js a mechanic^ one and the degree or 
extent of still functioning parench>’ma. As to the former the more complete the 
obstruction the better the tdsualixaUon provided that the hydronephrotic atrophy 
15 not too adNTinced If as in the urogram shown in Hg 463 there is very little 

See exsmlnatlofl tor ftricUire of orrtei la Qapter 30 
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parenchyma remaining, there will be poor or complete absence of visualization 
By the ascending (retrograde) method, we secure information as to the location 
and extent of the ectasis and better details (Figs 449 and 463) of the mode of 
union of the ureter and renal pelvis It is especially useful in showing the presence 
of a filling defect due to vascular obstruction (Chap 17), ureteral neoplasms, 

strictures and calculi as mechanical 





causes 

Retention Test This is a very val 
uable method not only of determination 
of the location and degree of the obstruc 
tion, but gives one a conception of the 
ability of the renal pelvis and its calices 
to expel their contents The majority of 
urologists depend upon serial plates taken 
at intervals of three up to fifteen minutes, 
after withdrawal of the ureteral catheter 
If the fifteen minute film (Fig 457) still 
reveals the presence of a considerable 
amount of the opaque (pyelographic) 
medium, it is our practice to continue to 
make exposures at three minute inter- 
vals up to thirty minutes The method is 
of especial value in obstruction or ady- 
namic conditions of the renal pelvis (Fig 
347) The normal emptying time is eight 
minutes and if this is extended to twelve 
or fifteen minutes, one should be 
suspicious of some obstruction in the 
upper urinary tract or enfeebled muscu- 
lar power 


TREATMENT 

This will depend upon the following 

1 Whether the condition is a bi- 
lateral one 

2 If unilateral, is there a complicat- 
ing long standing infection, does the 

functional test and pyelogram indicate the presence of very little secreting tissu 
and finally is the obstruction of such a character as to permit of its eing 
eliminated ? 

Let us consider these separately 

1 Bilateral Hydronephrosis i 

This IS usually accompamed by more or less ureteral dilatation an o 
atony of the bladder which permits constant reinfection as the result o re 
(Fig 312 and Chapter 39) There is most frequently, some form of 
tion in the lower urinary tract of congenital or postnatal origin (such as 
stricture enlarged prostate, large ^ esical calculi, blocked ureters) These mec 


Fig 465 — Urogram from case of right hydro- 
nephrosis and h\ dro-ureter 
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cal canses of obstruction In the lower unnary tract should be eluniimted if 
possible before begimung the treatment of the upper tract condition One should 
be very conservative m the presence of bilateral dilatation of the upper urinary 
tract whether of obstructive or adynamic ongin The use of the inlying ureteral 
catheter the treatment of any neurologic condition (spinal syphilis, tabes etc ) 
and the administration of unnary antiseptics will often convert an apparentlv 
hopeless case into one in which the previously septic individual can resume his or 
her former occupation Since we have used the Inlying ureteral catheter for pro- 
longed periods (weeks if necessary) there has been a marked Improvement m 
many cases. Operative procedures on the kidneys are seldom indicated imless 
they be called for by the removal of obstructing calculi or fixation of an abnor 
mally mobile kidney or temporary drainage of the renal pelvis when the use of 
the inlying ureteral catheter is Impossible 

2 . Unilateral Cases, 

If the pyelogram retention and functional tests indicate irreparable damage 
(Figs 463 and 465) removal of the kidney is Indicated. If there Is but slight 
infection present and the obstruction Is due to an abnormal (lower pole) vessel 
one'can trv conserv'atlv'c measures such as reimplantation of the ureter, in prefer 
ence to hgation of the vessel 

Every efiort should be made in unilateral hydronephrosis to relieve the con 
diuon by plastic operations on the renal pelvis The value of the different types 
and results of pyeloplasUes will be discussed in Chap S3 on Technic of kidney 
operations. 

Cases of hydronephrosis due to neoplasms or tuberculosis are indications for 
nephrectomy Papin has recently recommended denervation (see Chapter 53) for 
small painful hydronephroses but this method has not met with much favor 
In a number of his cases nephropexy was also performed so that It Is difficult to 
determine whether the improv-ement was not due to this. 

Nephropexy should be considered m cases of abnormally mobile kidney with 
hydronephrosis unless (Fig 455) the degree of ectasis is an indication for 
nephrectomy 
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SOLITARY RENAL CYSTS AND POLYCYSTIC 

KIDNEYS 

TYPES 

in\UTE 

S0L1TAR\ 

PARAPEL\ IC 
POI \ C\ STIC 

TYPES 

The following t5T3es of cj'^st formation are found in the kidne}" 

A jMinute cysts, which are of no clinical interest are often ohsen^ed in cases 
of chronic nephritis (Fig 466) The\'^ are ver}'^ small, single or multiple and usuall\ 
found on the surface of the kidney, less often deeper (See Fig 466 ) 

B Solitar}'^ cj^sts These are encountered as 
1 Solitar)'^ serous c^^sts (Figs 466 and 467 ) 



Fig 466 — In the left half of illustration, is seen a kidnev ■mth multiple minute retention cv I 
on its surface, which are of no clinical importance i, i a but 

In the right half a large solltar^ cist is to be seen occupiing the lower pole of the l>^i n®' 
causing no displacement of the renal pelvis 


2 Solitary hemorrhagic cysts 

3 jMultilocular cysts 
C Parapelvic cysts 
D Polycystic kidney 


Solitary Cysts 

Solitary Serous Cysts 

The only difference between the subgroup and the next one (hemorrhagic 
cysts) is in the contents of the C 3 '^st, i e , in one it is serous, in the other hemorrhaoic 
The number of reported cases of solitary serous c}'^sts is much larger (o\e 
300) than that of the hemorrhagic tj^e (onljr 21) 

Solitary serous cysts are usually unilateral, but they ma}'’ occur in o ^ 
kidneys They vary in size from that of a hazelnut to one containing 12 liters 
fluid The average length, according to Smith and jMcKim (Jour Urol 1924, -> 
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635) Is 12 cm Tbe\ arc more frcqucntlj found nt (he Icnver (FIr 466) than at the 
upper pole (Fig 467) The contents are serous the interior of the CT'st Is lined 
b\ a la>er of endothelium and the wall is m intimate contact flith the adjacent 
parench^Tna so that enucleation is nt times vcr\ difficult 

In many cases there is no compression of the renal peUds or its calices but 
\n others (see urographlc diagnosis) this is present to such an extent that the 
urogram doselj resembles that of a neoplasm Pressure on the adjacent upper 
abdominal hollow \1 cera such os the duodenum and colon has been reported 


Fia. 468 



Fm. 467— Urjc •olittry o-U it upper pole of ■ Udney wKIcb wu5 found bi the DUc foM (Flc 
455) Note irrcitly dflited renal petvii and Linkiiiit of ureter u leeotxlary condUIon (cue 
(or Dc C E Kihike) 

Fia 468 — DltpUctment of lower and ureter by aollUfy cyit of lower pole 

At times olitary serous cysts communicate with a calyx or even with the renal 
pelvis as reported by Damm (Zeit Urol Cblr 1932 35 102) and by Quinby and 
Bright (Jour Urol 1935 33 201) 

Solitary Hemorrhagic Cytti 

Barney (Jour Urol 1936 36 602) added two personal cases to 19 previously 
collected by hlunger This type of cyst, as weU os the serous type is generally 
considered to be of congenital ongin The contents of the cyst in this subgroup 
(hemorrhagic cysts) Is liquid or clotted blood depending upon how recently the 
hemorrhage has taken place In one of Barney s cases the symptoms were so 
acute as to make it appear probable that the hemorrhage occurred shortly before 
the patient was seen The gross and histological features as well as the sire and 
location of hemorrhagic solitary cysts are the same as those of the serous type 
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Multilocular Solitary Cysts 

Onl\ ten cases, including six observed at The Ma\o Clinic have been reported 
according to IMeland and Braasch (Jour Urol 1933, 29 505) The\ believe tkt 
thev'- are of congenital origin The 3 ^ resemble solitarv' serous c}sts in respect to 
their structure and location, being found chieflv’’ at the upper and lower poles 
Reinecke (Virch Arch 1925, 254, 425) believes that such multilocular cvstsare 
due to the fusion of several solitarv* cj’^sts The number of cavities in the reported 
cases vaned from 3-4 to sev'eral dozen (m two cases) As in solitarv' cvsts there 
was a communication with a calv’^L in one case and with the renal pelvns in another 

PARAPELvnc Cysts 

A t 3 'pical case of this t 3 TDe was described b 3 ’^ Haslinger (Wien Klin Woch 
1926, 39, 534) In a patient whose clinical picture was that of an intermittent 
hydronephrosis, a C 3 ’’st the size of the adult fist was found in close contact with 
the outer aspect of the renal pelvns It communicated with the pelvis b 3 ' a minute 
opening It was considered as due to persistence of certain elements of the meso- 
nephros 


Symptoms and Diagnosis 

No Characteristic Syiiptomatologv The s 3 Tnptoms and diagnosis of soh- 
taiy'- (serous and hemorrhagic) multilocular and parapelvic CA'sts resemble each 
other so closel 3 ’’ that they can be considered together As to the sv*mptoms, there 
are none which are characteristic The urologic examination alone enables the 
chagnosis to be made in a larger proportion of cases of C 3 'sts located at the lower 
than when the 3 ’’ are located at the upper pole of the kidne 3 ’’ An anah^sis was made 
b 3 ’' Qmnb 3 ’’ and Bright (loc cit ) of 36 cases of solitar)’’ C 3 'sts at the upper pole 
Over half complained of pain in the upper quadrant of the abdomen imder the 
costal margin and in one fourth, the pain was referred to the back Gross hema- 
tuna was noted in 7 cases In two-thirds of the cases, neither the tumor nor the 
kidney were palpable Accurate pre-operative diagnosis of C 3 '’sts of the upper pole 
of the kidney was onl 3 '’ made in 2 of 36 reported cases In the cases in which 
urograms were made, the diagnosis usuall 3 ’' was neoplasm of the kidne 3 ’’ 

In solitary and multilocular cysts located at the lower pole, palpation of a 
mass has often led to a urological examination 

Excretory Urography A relatively large number of reports hav e appe^re 
during the past fifteen 3 '^ears in w'hich excretory or ascending urograph 3 '^ or both 
have revealed deformities in solitary cyst cases greatty resembling those due to 
neoplasms There may be no change in the urogram to distingmsh it from a 
normal one or there is marked deforTmt 3 ’’ as follows 

1 Displacement of a cal 3 'x; alone and of the ureter or both (Fig 468) 

2 Filling defects of one or more calices or of pelvas 

3 Elongation and distortion of calices 


4 Appearance of urogram as in a hydronephrosis 

It will be evident that none of these are charactenstic for solitar 3 '’, multiloc ar 
or parapelvic C 3 '^sts They are all found in neoplasms of the kidne 3 '’, hence c 
frequency of erroneous diagnoses in these cases, both in C 3 ^sts at the upper an ^ 
low*er poles In eight cases of solitar 3 '' cysts at the upper pole, in which urograp 3 
w^as employed, a displacement or deformity of the upper calices was noted m 
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In reviewing a larpc number of ca5es Mlualwl at other ^Jtes than the upper pole 
of the kidne> Quinb} and WrlRht (loc dt ) found that in 41 ca-^e^, in uhich 
urograph> was recorded 34 or 83 per cent shoured abnormal p>elogrnm<^ Danim 
(loc, at ) reported n\e cases from the \on Lichtcnberg Qinic in all of which 
urogniph> re\ealed changes T\h{ch greatly resembled those due to neoplasms That 
the btter may accompany a solitary cj’St is shown by two rqxirted cases one of 
a small hypernephroma reported by Ritter (Am Jour Surg 1930 8 1039) and 
one of a papilloma reported by Wells (Bnt Jour Urol 1936, 8 22) In both 
the neoplasms was found in the Interior of the cy'st. For this reason Ritter advises 
opening every solitary cy’St after removal 

Treatment. 

This t'arles according to (a) the possibility of enudeation of the sac with 
out senous damage (o the kidney and (b) the amount of stfll fnlact parenchymia 
Every effort should be made to savT the kidney which can be accomplished in 
most cases with the aid of a rcblively dr\ field during the enucleation and by 
accurate apprOTimatlon of the denuded surface from which the cy-st trail has been 
separated. To obtain a dry field dunng the enucleation of the sac some method 
roust be employed to check the blood supply of the kidney temporarily without 
damage to the vessels of the pedicle "Many urologists use an ordinary nephrectomy 
damp whose blades are cov-ered by segments of rubber tubing Very little com 
preasion is needed to control the bleeding The damp should never be dosed 
completely but kept in the hands of an assistant who only approximates the 
bbdes enough to control hemorrhage Other urologists employ a soft rubber 
catheter or rubber tubing (see Chap S3) which Is placed one or more turns 
around the pedide The point of crossing of the limbs of the catheter or tubing 
are then damped by an artery forceps. 

Compression of the pedide with the fingers is unsatisfactory because It is 
fatigmng if the enudeation is a difficult one No matter bow large the area of 
exposed surface of parenchyma after removal of a solitary cyst we have always 
found the use of the Beer Hagenbach method of dosure (see Chap 53) adequate 
to dose the defect. If the cysts are situated near the base of the papJJJae as in 
one of our cases or there Is very little parenchyma left removal of the kidney is 
unavoidable 


PoLvcvsTic Kidney 

(hlultllocular Cystadenoma OngenlUl Cystadenoma) 


Etiology 

Vaiiouj thcono have been proposed lo eiplorn this not infrequent condition 
The theories that it was the result of retention of secreUon or that it was a neo- 
plasm have been discarded in favor of the view to which HDdebrandt first 
directed attention and was later confirmed by Berner and others. According to 
tins there is a failure of the two embryonic elements from winch the permanent 
mammalian kidney is formed to unite It will be recalled (Chap 1) that the 
ureteral bud grows mto the renal blastema or metanephros (Fig 3) and after 
^ndlng to form the renal pelvis gives off the major and minor calices and 
from the latter through many divisloiis are formed the coUectmg tubules. These 
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should unite ^Mlh the convoluted and othei tubules which develop from the 
secretory cells of the renal blastema A failure of these two portions to unite, is at 
present the most generally accepted explanation of the origin of congenital polv- 
cvstic kidney 

Incidence, Age, etc 

As to incidence, there are few necropsy reports Preitz found only 16 pol 3 'cystic 
kidnej^s in 10,000 necropsies or 1 in 625 A large number of clinical cases have 
been reported, the majorit}' in patients between 40 and 60 v^ears of age Clinical 
symptoms are most likelj^ to present during these two decades Tj'pical clinical 
cases in children have been reported by Baccarim (two under 3 j^ears of age), 
Wakelj'^ (20 months old) and two in children 10 years of age bj'’ hfaitland-Jones 
and by Halbertsma Polj'cystic kidneys have been found in the fetus and in the 
new-born The piesence of verj'^ large polj'cystic kidnej'^s in the fetus has been 
reported as causing dystocia 



Fir 460 — Drawang of necropsy spcamen of typical polycystic kidney Note almost complete 
replacement of parenchyma by the CNSts, in sectional \ae\\ (on right) 

Heredity plaj'^s an important role In two cases, included in the report of 
Braasch and Schacht (Surg Gynec and Obst 1933, 57, 467), polyc 5 ^stic kidneys 
had been observed in three generations, and in five cases, in two generations Fuss 
(Zeit Urol 1933, 27, 317) observed a case in which the father, sister and two 
brothers of the patient had the disease In a case reported bj^ Hofer (Inaug 
Diss Bonn 1931) bilateral polycystic kidneys and ej'^sts in the liver w^ere 
in a new-born at necropsy The same localizations were noted in the next cni 
The Wassermann reaction of the mother was negative 

Pathology 

It is estimated that in 95-98 per cent of all cases, the polycj'^stic disease is 
bilateral Some deny that the disease is ever confined to one kidnej'', but that there 
IS a variation in the stages of development in the two sides That this can e 
detected urographically is shown in Fig 471 Fahr (Hbch Path 1925, 6, 2 
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cites 1 unilateral case oWned b> \\ulff Lejnr^ clnimctl to ha\e seen three 
unilateral cases in 62 clinical cases Nnnmann rcporterl havinp been able to find 
two unilateral and fourteen bilateral pol\c}*sltc kuincv's In 10 177 necropsies The 
lJdne>'s usuall> retain their normal form but maj lie congenitally undeveloped 
(hypoplastic) or hav'C two renal pelves and two ureters on each side (case of 
Washburn) They may be even ectopic (found in true pelvds) 

Polycystic Diiease Associated with Solitary Cyst The occurrence of 
polycystic disease in one kldnej and of a large (!I cm x S cm ) ^Iltary c>'3t on 
the opposite side is reported b> Sternberg Two unusual Instances of a solItQr> 
cyst and of poljcj'stlc disease in the 
same Udne> were reported b> Klein 
schmIdt one a pervinallj observed 
case. 

The largest pol>’c>'3tic kldnej on 
record weighed 3500 Gm and was 30 
an In length That the pol>’cy3tlc dis- 
ease may rarely be prtdominanllj 
unilateral is shown in a case reported 
by ilursell (Bnt. Jour Urol 1935 
7 40) in which a patient upon whom 
nephrectomy was performed ten years 
ago Is apparently well and able to do 
hard worL 

Tm: tNDiviDaAL cysts varv 
caEATLT m SITE (Figs. 469 and 470) 

They may be so closely packed to- 
gether that very little parenchyma is 
to be seen on section of the kidney 
The surface of the kidney b a series 
of clear translucent hemispherical 
elevations formed by the cysts The 
contents may be liquid semisolid and 
clear or grayish-brown or yellow in 
color In about 6 per cent of all cases 
there are similar cysts In the liver 
(Fig 470) and In a lesser percentage 
In the panaeas Of 9 necropsies at The 
Mayo ainlc In cases of bilateral polycysUc kidney cysts were also found In the 
liver in four and m the pancreas in one 

Associated diseases which complicate polycystic kidneys wlU be considered 
under Treatment 

Clinical Picture*. 



Fw 470— (i5e Dliatntine occurreow ol bi 
ulenl poIvc 7 *tk Udwyi icd Bune coodltlcKi ta 
Over (latUr fouod Iji 6 per cent of ai*es of doIv 
cyiUc kldoeyi) ^ ^ 

, r-T*** urotrua (hflutenU) of thk c*Je b ibomi 
In Fig, 471 PtUent abo had Urje nttrine fibroid. 


Cases of polycystic kidney as encountered clinically can be divided into the 
six following groupis. 

'^'Ti ’•* SvMPTOKiEas In this group the poly 

cysUc fadneys liver and pancreas are acddenlal findings at necropsy or durinV an 
operation for other abdominal conditions * 

GvoupTwo Clinicai PICIUM op Chmnic MtPmiiii, The majority of 
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the patients m this group are between 40 and 60 years of age when the symptoms 
appear, but cases have been leported in which this occurred in children and m 
young adults, so that the possible existence of polycystic kidneys must always be 
borne in mind when a patient presents one or more of the following symptoms or 
findings 

(a) RISE OF BLOOD PRESSURE 29 of 49 cases reported by Oppenbeimer 
(Ann Surg 1934, 100, 1136) had over 160 mm Hg systolic pressure and a similar 
rise was noted in 61 per cent of the cases reported by Braasch and Schacht (loc 
cit ) who found that the blood pressure rises as the disease advances 

(b) INCREASED BLOOD-UREA CONTENT 20 of 45 cases (Oppenheimcr) had a 
marked increase as an evidence of retention of nitrogenous waste products in 
the blood The blood urea was normal in only one third of Braasch and Schacht’s 
cases 

(c) DECREASE IN ELIMINATION OF DYES BY THE KIDNEY ThlS waS noted 35 

below normal in two-thirds of the cases by Braasch and Schacht 

(d) CHANGES IN THE FUNDUS OF THE EYE These resemble in every respect 
those seen in chronic nephritis 

(e) SYMPTOMS OF MINOR RENAL INSUFFICIENCY such as headache, nausea, 
anorexia, etc 

RESEMBLANCE TO OTHER DISEASE It IS evident that the above clinical picture 
does not differ as to the subjective symptoms and objective findings from that of 
a nephrosclerosis or chronic interstitial nephritis A glance at a section of a poly- 
cystic kidney (Fig 469) will show how the parenchyma is steadily but unceasingly 
subjected to pressure atrophy by the development of the cysts, with suppression 
first of the function of the tubules and last of the glomeruli hlany of the cases in 
this group are seen in coma or, at least, presenting the clinical picture of a uremia, 
the diagnosis of the underlying cause often only made at necropsy 

In a case presenting any or all of the symptoms or objective findings just 
enumerated, the diagnosis should be completed by palpation of the kidney and 
urography (see below) 

Group Three Symptomless Hematuria Cases Gross hematuria was 
noted in one third and microscopic evidence of bleeding in 43 per cent of the cases 
reported by Braasch and Schacht It may appear relatively early and be the only 
symptom as in the case whose urogram is shown in B of Fig 471 The hematuria 
cannot be distinguished without a urological study from hematuria due to many 
other systemic or renal causes as discussed in Chap 47 The bleeding is due to 
congestion or rupture of the cysts in close relation to the renal pelvis It varies m 
amount and duration, appearing suddenly, and may never recur or it does so at 
shorter or longer intervals with or without (more commonly) accompanying 
colicky pain, due to passage of clots through the ureter The diagnosis of the 
source of the bleeding being due to polycystic kidneys is made as in the preceding 
group by palpation and urography 

Group Four Discovery of Enlarged Kidneys This may occur during 
routine palpation in the differential diagnosis of various abdominal conditions or 
in the search for the source of a hematuria The enlargement of the kidney may 
be um- or bilateral, more frequently the former Quite often as in the case shown 
in Fig 470 the surface presents on palpation a series of soft nodules, varying 
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greatly in siie. The diagnosis of the cause of the enlargement can only be made 
with the aid of urographj 

Group Five, Pain the CmEr Symptom As a rule, the pain Is of a dull 
aching character referred to an upper abdominal quadrant or to the back It is 
seldom sc\cre unless some complication exists such as a coincident calculus or In 
fecUon. The pain raa> be the onl> sjmptom to draw the attention to the kidne> 
as its viurce 

Group Six. CoiirucATioNa Apeect Clinical Picture, Cases in which the 
clinical picture is due to some complication such as (a) Acute and chronic p>eIo 
nephnUs (b) pennepbnUc abscess (c) uroUthfasfs (d) ptosis (e) tuberculosis 



Fm. 471 — Fydoffimi from two cuci of po)yc>’rtJc kJdBtr*- 
A, Symploim of icutc mul Infcctkrti and palpable tomor (rtfbt) Note bizarre dlttortkia of 
pvdojcrina cm both tWei (Compare with Ft*. 473 ) 

U DJoderat bemitnrta The pydonanu m-eal U>e prcKno of the dbeaac In 

bo^ Hdiieyi bj the marked eJorntiUon of tbo pehit and caHcd Po(jrcj-»tic condftion not ts advanced 


as in VmUas case and (f) neoplasm with or without h>dronepbiosis Of these 
calculi and infection occur most frequently as complications. 

It Is superfluous to reiterate the mote common climcal pictures of these 
various compbeations but it is xreU to bear fn mfnd that the>^ may dominate to 
such an extent that at least In the acute complIcaUons, the dlscovwy of a poly 
cystic kidney is only made at operation. ^ 


Diagnosif 

DiAcNomc Data Fusnuhed »t a Ukolooicai Exaitinaiton The malts of 
palpation .n advanced ca3« W been desenbad undar Group Four but there 
are other In which palpaUon la negaUve If one suapecta the pretence of 
polycytUc Wdueys, the routine examination Aould always Include search for oil 
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of the data mentioned under Group One The drop from the normal in the 
elimination of dyes, such as pthalem and mdigocarmin, is especially valuable in 
summing up the evidence m favor of the presence of polycystic kidneys 

UROGRAPHY Of all of the objective methods, urography is the most valuable 
one, for diagnostic purposes The urographic changes may be less marked in early 
than in more advanced cases In the early stages, a hardly noticeable elongation 
and narrowing of the major calices is seen In the more advanced cases, the bizarre 
character of the elongation and compression of both major and minor calices, 
has given rise to the term “dragon” deformity There are other changes in a large 
proportion of polycystic kidney urograms which aid in distinguishing them from 
deformities of the pelvis and calices in neoplasms These are (a) the normal 
cupping (Fig 472) at the ends of the minor calices is either intact, (b) the tips of 



Fig 472 — Marked “dragon like” deformity in left pyelograra (right half of illustration) Note 
incipient changes in opposite (right) pvelogram 

these minor calices are flattened (B of Fig 471) , or (c) expanded in a peculiar 
way (A and B of Fig 471) The changes are seen in both kidneys at the same 
stage (Fig 471) or at different stages of development (Fig 472) 

In advanced cases, the ureter shows varying degrees of mesial or upward 
(cephalad) displacement This, however, is not a distinguishing feature, as the 
same change may be observed m both renal and pararenal neoplasms (see 
Chap 43 ) 

0/ the two methods, excretory and retrograde urography, the latter is to be 
preferred, first because it gives better visualization of the minor calices an 
second, because there may be so little functionating parenchyma left, that but 
little of the iodine m the intravenous medium is excreted, so that visualization is 
poor In cases with high blood urea, hypertension or poor elimination of dyes, 
it is advisable not to attempt a bilateral retrograde urography at the same sitting 
and then only to use the same preparations as are employed at present or 
excretory urography but in more dilute solution (see Chapter on Radiography) 

Treatment 

Cases of polycystic kidney, so far as treatment is concerned, fall into tno 
groups 
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Geotjp One Those in which operation is indicated because of some 
complication There can be no question that the mdications for nonoperative or 
operative treatment of such compbcaUons aa calculi acute and chronic infection 
of the kidney as well as perincphntlc abscess should not dx^er from the treat 
ment called for in kidneys in cases in which no polycystic disease exists The 
utmost conservatism should however be our guide unless a radical measiHe 
such as nephrectomy is imperatively necessary This should never be done until 
the degree of development of the polycystic changes has been ev'aluated If the 
blood urea is high, dje excretion poor and urography shows fairly advanced 
polycysbc changes in the opposite kidney nephrectomy is almost certain to be 
followed by evidences of renal insuffiaency or anuria, 

Gfioup Two Polycystic Kidneys Without Complications Here the oper 
ative indications may be (a) severe bleeding (b) severe pain (c) threatening 
uremia. 

Three types of operation are at present employed In uncomplicated cases of 
polycystic ludneys They are first, the Rovsing operation which consists In 
puncturing as large a number of cysts as possible on the surface, with a cautery or 
high frequency needle second an operation in which the large cysts on the surface 
are opened and the walls of many excised followed by splitting the kidney but 
avoidmg opening any calices as suggested by Goldstein (Jour Urol 1935 34 536) 
and third nephrectomy Laxarus (Urol and Cut Rev 1934 38 457) even advises 
the Rovsing operation for both kidneys. Walters and Braasch (Surg Gyn and 
Obst 1934 58 647) reported a series of 31 nephrectomies and 29 Rovsing opera 
tjons. They consider a blood nitrogen retention of more tKun 60 mg per 100 cc 
as a contraindication to operation. Briefly the Indications accordi^ to Walters 
and Braasch for any type of intervention are (a) bleeding (b) pain (c) locabaed 
or diffuse Infection and (d) calculi neoplasms tuberculosis, hydronephrosis 
Their conclusions are that the end result of the Rovsing operation cannot be 
determined as yet and that secondary nephrectomy may be necessary because of 
persistent fistula formation or infection 
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KroN-EY 
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SYPHILIS 

The most frequent t3q)e of involvement of the kidne}’’ is that in which the 
pathologic changes and s\’^mptoms are the same as those of nons^q^hilitic nephnhs 
They resemble each other so closelj’^ that in the absence of a histor}’^ of s)'phihs 
and the presence of a positive Wassermann, it is impossible to distinguish a specific 
from a nonspecific nephritis 

Of greater urologic interest are the two less common forms of renal 
syphilis These are 

(a) Gummata, i e , circumscribed nodules 

(b) Gummatous infiltrations and diffuse sjTDhilomata The former (Gum- 
mata), usually appear as nodules varjnng in size from a lentil to that of a cherr}', 
rarely larger They are more frequenth^ found in the cortex than in the medulla, 
but may occur m both at the same time Thej’- give rise to prominences on the 
surface of the kidne}'’ vhich are of j'^ellowish or grajnsh-yellow color They ma)' 
be single or multiple, um- or bilateral On section, the surface is quite dr}'^ and 
firm, although the larger ones ma)'^ become soft Gummata occur comparatn el}' 
rarely Gummatous infiltrations and diffuse s}'philomata are more apt to imohe 
the fibrous and fatt}' capsules, resulting in marked thickening and edema of the 
perinephritic tissues In course of time, radiating scars develop from the s}'philoma 
or localized gumma, whereas the more diffuse form ends in marked thickemng 
and retraction of the pen- and paranephritic fat 


Symptoms, Diagnosis ynd Treatment 

If the symptoms resemble those of a nonsyphilitic nephritis, it is impossible 
to make a diagnosis of nephritis of syphilitic origin unless the clinical histoi}' is 
that of this type of infection and the Wassermann and similar reactions strongly 
positive The urine in such cases may contain only albumin and casts unless a 
gumma undergoes softening and is discharged into the pelvis Under these condi 
tions, blood and pus are found in the urine according to Boshamer (Zeit Uro 
Chir 1936, 42, 48) who also states that, at times, the gummata may be large 
enough to palpate, but even so, there is nothing to distinguish them from a 
neoplasm, in the absence of a clinical history or specific reactions indicating a 
syphilitic origin 

The treatment of a s}'philitic nephritis or of gummata does not differ from 
that of the disease in its other localizations Especial care should be taken 
(Boshamer) to avoid giving mercur}'" and iodine, because of the accompan}ing 
nephritic changes 
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ACTINO^IYCOSIS 

Detcription FHainentous organisms* with characteristics that relate them 
both to the ordinary bacteria and to the moulds have been found in a vanety of 
pathologic processes m man and the domestic animals In lesions in the animal 
body the typical picture of a granule is that of a filamentous mycelial core 
sTUTOunded by radiating clubs (Fig 473) whence the name ray fungus (actl 
nomyces) 

AclirK)m\ cosis i3 essentially a suppurative process cbaracteriied by the forma 
non of granulation tissue and bv the pres 
ence m the pus of peculiar granules The 
latter on microscopic c^raination are 
seen to be dense rosettes of club-shaped 
filaments with the defimte radial arrange 
meat which has suggested the name of 
ra> fungus. 

Incidenci akd Pathologic Changes 
IN Kidney Moore and Tapper (Urol 
and Cut Res 1935) were only able to 
find twelve published cases to which 
they added a personally observed one 
No others were found up to Oct 1 1937 
Rosenstein (Handb f Urol 1927 4 224) 
makes a distinction between a primary 
form m which no atnum of infection can 
be found elsewhere in the body and a 
secondary form in which the actinomj^ces 
are either earned to the kidney through 
the blood stream or invade it secondarilj 
from some eitrarenal focus The second 
ary form occurs far more frequently than 
the primary 

On the surface of the kidney one 
either sees multiple scattered miliary 
cortical abscesses or a sharply demarcated tumor like firm nodule about the sire 
of a plum On section such a nodule presents the appearance shown m Fig 474 
of a number of discrete and confluent yellowish areas arranged in groups and 
imbedded in fibrous tissue having a waxhke appearance The nodules ore sharply 
demarcated from the surrounding parenchyma 

The most common location of on cxtrarenal focus which in\’ades the kidney 
b> extension along the retroperitoneal tissue Is In the cecum 

S\iiPTous AND Diagnosis 

There are no charactenstic symptoms which enable a differential diagnosis to 
be made of an actmom>*cotic from other t>T>es of acute and chronic pj^eloncphritls 

TV drtcription f U»e morphologic chanctcrtttki U Uken (rom Uie book on OtwtiI B« 
Irrtoloo by E- O Jordan whm rwcn«t fflustnUoai oa V found of lib partrile u U aDoean 
In tbeun tod i niUum 



Fro, 473 — Coloov of Acthiomycrs wttb 
wtn-devekjped dub* at tbe periphery foaod 
in a nodule In tbe prrit neat cavity of a solnea 
pt* tnocoialed with a culture from another 
fuinta pig. Parif&n aertJou. Low matmiflcatloo 
(Photography hy Mr L S B iuwu . 
Comtejy Urinht iekI Jour Med. Rea., IW ) 
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unless the actinomyces are found in the urine This only occurred in four pub 
lished cases 

In all of the published cases in which urography was employed, the changes 
in the contour of the renal pelvis and its calices resembled so closely those 
observed in neoplasms as to lead to an erroneous diagnosis In Abbott’s case (Jour 
Amer Med Ass’n 1924, 82, 1414) there was a deformity of the spider type 
In Gumming and Nelson’s two cases (loc cit ) the urogram revealed a displace 
ment of the ureter and a filling defect of the renal pelvis as seen in neoplasms m 
the first case and multiple areas of ureteral narrowings with pyelectasis in the 
second case In Isloore and Tapper’s case {loc cit ) there was evidence of ureteral 
obstruction just below the renal pelvis, hence a pre-operative diagnosis of ureteral 



Fig 474 — Extensive involvement of kidnev by actinomvcosis Note resemblance to nodular form 
of renal tuberculosis (Kindly loaned bv Dr R E Gumming ) 

obstruction of undetermined etiology was made If the perinephritic tissues arc 
involved as the result of extension from the kidney or from some extrarenal 
focus (most commonly the cecum) there is a board-like induration around the 
kidney with formation of multiple minute or larger abscess and the escape of 
pus through fistulae usually located in the kidney region but often further away 
In every case of suppurative perinephritis of long standing with fistula forma- 
tion, the pus should be examined for actinomyces Extension to the spine an 
coverings of the spinal cord was noted in Abbott’s case 

A concomitant infection with the ordinary pyogenic bacteria, especially 6 
staphylococcus, make pre-operative diagnosis very difficult, especially when t e 
symptoms of acute pyelonephritis like a dull aching pain over the kidney, fever, 
chills and frequency of urination dominate the clinical picture as in Moore an 
Tapper’s case In this case, the actinomyces were found in the pus of a fistu a 

Treatment 

This must vary with the pathologic changes found at operation If 
actinomycosis is apparently limited to the kidney, i e has not extended to 



085 


hCHlNOCOCCtS DISLVSI* Ot IHE KID\L\ 

fatly capsule nephrectomj is indicated If there is involvement either by extension 
from a pnmarj focus in the kidney or a focus in some other adjacent structure 
(cecum colon etc.) free drainage should be established until such a time when 
the primary focus can be eliminated In the interval radiotherapy and medication 
Is to be recommended in the form of copper sulphate one-fourth grain three 
tunes daily by mouth and Irrigation of the wound with a 2 per cent solution of 
the same ^t at least once a day as suggested b\ Devan Some prefer large doses 
of iodides up to ISO grams daily 

NON ACTINOAIICOTIC FUNGOUS INFFCTIONS 

•Uthough actinomycosis is the commonest ty’pc of fungous infection, eight 
cases of non-actir>omycolic fungoid disease of the kidney have been reported 
Sev’cn of these are included in on article by C \\ Lundquist (Brit Jour Urol 
1931 3 1) one personal observation and slx cases reported by others 

The latter included one of sporolnchosis three of Oidtum albkans one of 
trvptococcus reualts and one of Fnauttothamnus Lundquist s report is based on 
the study of a kidney removed for pyonephrosis A mixed infection by the baallus 
coU and a fungus belonging to the Otdum species was found The eighth case is 
that reported by 'Wegelm (Zeit Urol Chir 1933 36 281) The kidney on gross 
examination resembled the changes seen in caseocaveimous tuberculosis. The 
fungus found belonged to the ospergiUus type of fungi 

ECHINOCOCCUS OF THE K1DNE\ 

It was formerly believed that this was a relatively rare localizatJon but we 
have been able up to Oct I 1937 to find reports of 245 clinical cases. In several 
reports no distinaion is mode at least ui accessible abstracts between Echino- 
coccus of the kidney Itself and those found in the adjacent retroperitoneal 
tissues but as only 16 cases are involved this does not greatly diminish the 245 
reported cases. It Is of Interest to note that in certain countries where Echinococcus 
disease is very prevalent two authors report 33 and 36 cases respectively from 
North Africa one a senes of 18 from Australia and still another 12 from Dalmatia 
all personally observed The inadeoce of Echinococcus of the kidney to other 
localixations in these reports vaned considerably as follows 1 in 107 3 in 114 
2 in 100 10 in 215 5 m 30 4 in 109 All of these arc personally observed locallja 
tlons so that they have more value we believe than larger statistics from vanous 
sources which cannot all be controlled 

Location Aoe and CourucArroNS 

As a rule only one kidney Is involved ^Vben the disease is bilateral the 
evoluuon is more advanced on one side than on the other In the majority of 
cases there is only a single cyst containing a number of daughter cysts This was 
true of 8 out of 12 cases reported by Racic (Zeit Urol 1934 28 292) while in 
the others the entire kidney was filled with cysts ^Mien the evst is single It is 
commonly found m the cortex at the upper or lower pole but develops In 
the direction of least resistance 1 e toward the renal pelvis. This ciplahis whv 
sconces, small cy-sts and shreds of the lining membrane are found at Umes m 
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the urine, especially after an injury to the kidney Perforation into the perirenal 
space IS rare One case is reported in which the cyst was subcapsular 

As to age, the disease is most commonly seen in adults, but its occurrence in 
children is not excluded A case is reported by Alterescu (Abstracts Zeit Urol 
Chir 1935, 40, 203) of Echinococcus of the kidney which presented the clinical 
picture of an acute pyelonephritis The diagnosis was made by finchng all of the 
above cited evidences of the disease in the urine 

Complications The existence of two other localizations of Echinococcus 
IS of such importance in the diagnosis of that of the kidney, that they desen'e 
mention These two unusual, but clinically important localizations are first, in the 
perirenal tissue and second, in the psoas muscle so that pressure is exerted on the 
ureter Strieker (Zeit Urol Chir 1924, 15, 50) reported a case of the former and 

collected 1 1 others In his case, a large Ech 
iuococcns cyst was so adherent to the lower 
pole of the left kidney, that the pelvis and 
lower calyx were pushed upwards as seen 
in the urogram, thus simulating a solitarj' 
cyst of the lower pole A number of cases 
of perirenal Echinococcus have been re- 
ported since Strieker’s article appeared 'As 
to the second atypical localization, a case 
IS reported by Pigeon and Bernasconi 
(Jour d’Urol 1927, 24, 174) in which an 
Echinococcus cyst m the psoas muscle ex- 
erted pressure on the overlying ureter to 
such an extent as to cause both ureterectasis 
and pj'^electasis above the point of ohstruc- 
tion 

Calcification of the cyst wall is fre 
quently mentioned and was of aid in making 
a preoperative diagnosis in several cases 

Symptoms and Diagnosis 

If infection supervenes, the clinical pic- 
ture IS changed considerably 

As in the case of syphilis and actino- 
mycosis, so in Echinococcus of the kidney 
there are no specific S 3 miptoms or objective findings - In certain countries where 
Echinococcus is very prevalent, e g , Dalmatia, one will always think of this disease 
when the kidney is the seat of a cystic tumor 

Pain of a dull aching character is perhaps the most constant symptom The 
presence of a mass in the kidney region with a smooth, firm surface and accom 
panied by frequenc}'' of urination, is present in so many renal conditions, as to 
afford httle aid in the diagnosis of a possible echinococcus In the same categorj^ 
belong the deformit}^ seen in a urogram and also s}unptoms of acute or chronic 
renal infection The finding of booklets, or of daughter cysts or portions of the 
C 3 "st wall in the unne is, of course, pathognomonic One must alwa ys bear in mi n^ 

' Unless one finds booklets or portions of a large cyst or an entire daughter cyst in 
unne 


1 



Fig 475 — Retrograde urogram in a 
case of Echinococcus of the kidnev Note 
filling defect in upper calyx and displace- 
ment doiTO'n ard with associated deformity 
of the middle and lower major cahees 
(Courtesj' of Dr Joseph Tenenbaum ) 
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however that ««mc cxtrnrcnal focus m-i\ ha\c niptunxl into the urinnr> tract 
Seme colicky pjain simuliting that of ureteral calculi and nnalopous condition^ 
Is a prominent feature during the passage of daughter cj'sts 

The complement fixation te«t b of value but it Is not Infallible It is 
positive in about eight} per cent of the cases Cnsonls intradermal reaction is also 
positive In the majorit} of cases It ma} be negative when the parasites are dead 
or sccondar} infection supervenes 

In the earl} stages when the c}’sts are not veiy close to the cahccs or pelvds, 
urograph} Is of little diagnostic value Later, one finds (a) cither calcification in 
the wall of the C}’5t which has enabled a correct preoperative diagnosis to be made 
or (b) the enlarging C}St5 encroach upon the pelvis or iLs calices giving rise to 
filling defects or distortions (Iig 475) of the contour of tht cnlices or the pielvns 
like tho^ <een in neoplasms 

A pre-operative diagnosii has been made In n number of cases b} the 
following methods 

1 Finding scolices c}'Sts or portions of their lining membrane in the urine 

2 B} plain radiograph} calcified edges of c>'3ts 

3 B} urographv (filling defects dbiortlon of calices rlisplaccment of pelvis 
or ureter) m 9 cases 

4 By obsemng protrusion of a c> t from the ureteral orifice (Blum) 

Tri^tmcnt 

This varies with (a) the degree of pressure alroph} of the renal parenchyma 
and (b) the pwssibillt} of enucleation of the cyst If there is almost complete 
destruction of the Lldne} nephrectom} Is indicaterl If the cyst can be enucleated 
this is the Ideal method the raw surface being swabbed with a 10 per cent 
formaldeh}'de solution If it Is impossible to enucleate and the kidney can be sav-ed 
as much of the sac should be exased as can be easily done and the rest mar 
supialiied after irrigating with a strong formaldehyde vDlutlon 
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Some of the less frequent types of nontuberculous infection have been dis- 
cussed in the preceding chapter In this one, the clinical aspects of the more 
common t 3 rpes will be taken up 


BACTERIOLOGY 


For clinical purposes, the most convenient division of the bacteria concerned 
in renal infection into Gram negative and positive is based on their behavior when 
the Gram stain (Chapter 8) is used for staining (see Plates III and IV) smears 
of the centrifuged sediment of urine, of pus or for identification of bacteria in 
sections of tissue 


The most common Gram negative are 
Escherichia colt (B colt cominunts) 
Bacillus lactis aerogenes (aerobacter) 
Bacillus proteus 
Bacillus pyocyaneus 
Gonococcus and Micrococcus catar- 
rhalts 

Less common are 

Typhoid and parat3q3hoid bacilli 


The most common Gram positive are 
Staphylococcus {aureus and 5 albiis) 
Streptococcus 
Less common are 
Pneumococcus 
Micrococcus tetragenes 
Enterococcus 


We will not attempt to give the methods of identification of these various 
groups, as these are so well covered in all of the standard text books of bacteriology 


Gram Negative Bacteria 

B coll Group The two types which are of most clinical interest, so far as 
renal infections are concerned, are the B colt communis or Escherichia coh as it is 
termed, and the B lactis aerogenes or aerobacter These two are found in from 
60-75 per cent of all urinary infections There are more than 75 strains of F co t 
which grow over a wide range of titer, viz , pH 5 0-8 0, but are only killed at 
pH 4 6 on the acid and pH 9 6 on the alkaline side 

A little further on, under treatment, the clinical application of these observa 
tions first to B eschertchia, then to other bacteria found in urinary infections, wi 
be taken up 

The aerobacter is more resistant to modifications of the pH of the urine an 
to medication than the Escherichia coh which it resembles very closely m hs 
ctiltural characteristics According to Jordan (Bacteriology 1935 edition), ^ 
Bact aerogenes {aerobacter) may be distinguished from Bact coh {Eschericuc 
088 
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bj tliree tests (1) Methyl red test. (2) Voges-Proskauer reaction and (3) Sodium 
citrate medium The Bad coli (Eschemkta) does not grow on this last named 
medium 

The BactUus protcus belongs to the group of urea-sphtting bactena It has 
been found In infections limited to the urogenital tract as well as in bacterlemias 
which had their ongin there MacKenut and Hawthorne (Jour Urol 1933 30 
277) foimd 17 reported cases of B proteus bacUnemta of which five were fatal 
In their own case the blood culture was positive for B proteus before a nephrec 
tomy for pyonephrosis and the same organism was found in pure culture In the 
spedmen E F Hirsch and D Shapiro reported a case in which two blood cultures 
were positive before nqihrectomy The specimen showed an intrinsic thrombo- 
phlebitis (renal) as a complication of an ascending infection from the prostate 
and bladder 

B pyocyaneus although leas frequently found in kidney infection than the 
three above mentioned bacteria can give rise to both local (urogenital) and 
systemic mfection 

Gonococcus infections of the kidney are comparatively rare Uhle (Jour 
Urol 1934 32 335) found only 12 reported cases which had been verified le 
that the gonococcus was found in smears cultures and in fermentation tests 
m the ureteral unne. Uhle added a thirteenth pcr*onall> observed case and Sisk 
and Wear (Urol and Cut Rev 1936 41 390) reported a fourteenth case 

Typhoid and paratyphoid baalb are found In the unne In 20-40 per cent 
of patients suffering from these Infections and may give nse to the same patho- 
logic changes m the kidney and clinical pictures os other members of the colon 
typhoid group of baaeria. 

Gram Positive Bacteria. 

Stapk^lococct This group is considered to rant second in the order of 
frequency of renal infection those due to the two members of the B colt being 
placed in the first rank. Young Colston and Hill (Jour Amer Med Assn 1932 
98 715) found that staphylococa were found nearly as frequently as the B colt 
group Campbell (Pediatric Urology 1937 1 392) states that In a senes of 
children with chronic pyuna staphylocoed were found In smears in 43 6 per 
cent and m pure culture m 25 9 per cent 

In many cases of renal infection the staphylococcus Is the primary and the 
B coll or others of the Gram negative bacteria, the secondary invaders 

The inadence of staphylocoed is especially high in hematogenous infec 
tions ol the kidney Both the aureus and albus types are found the former more 
often According to HellstrSm both play an important part In the formation of 
renal calculu 

Certain strains of Staphylococcus albus hav^ marked urea splitting proper 
ties without being pathogenic. 

Streptococci As is true of the B coli and Staphslococcus groups of bac 
tena both hemoUzing and nonhemolyzing types of streptocoed are found m 
klrinev infections The hcmoly-nng variety is the more \nrulent Certain strains 
of streptocoed ha\e been found to a selecthe afTiniu for the kidney Hemo- 
Unic streptococci pla\ an important part In acute and chronic nephritis in which 
hematuria it the outstanding clinical svmpiom according to Wlnkenwerder 
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McLeod and Baker (Arch Int Med 1935, 56, 297), the atrium of infection being 
m the tonsils, pharynx, bronchi and lungs (pneumonia) 

The incidence of streptococci in urinary infections is about 15 per cent 
The other Gram-positive bacteria enumerated above are much less frequently 

encountered in renal infections 

An interesting case was reported 
by Mathd and de la Pena (Urol and 
Cut Rev 1934, 39, 78) of pneumopyo- 
nephrosis in which gas formation had 
taken place Only B Coh and staphy 
lococci were found by culture, no gas 
formation being noted in media used to 
detect anaerobic bacteria 



seminal vesicle, prostate, female genitalia, blad- 
der and urethra in lymphogenous infections 


ROUTE OF INFECTION 

1 Hematogenous Route 

Bacteria enter the kidney by way 
of its blood vessels more frequently 
than by any of the three other routes to 
be described below Coccal infections 
almost invariably reach the kidney by 
the hematogenous route Whether bac- 
teria of the B colt group enter the 
kidney in the same way is still under 
discussion Some urologists like Heitz 
Boyer maintain that B colt pass 
through the wall of the colon and are 
carried to the kidneys by way of the 
systemic circulation Experimental stud- 
ies show that this may be true of cases 
in which ulcerative changes have taken 
place in the mucosa of the bowel but 
that it does not occur under normal con 
ditions The atria of infection in coccal 
infections are (Fig 476) the tonsils, 
teeth, upper respiratory tract, skin, 
prostate, seminal vesicles That B coU 
can enter the general circulation an 
then the kidney is shown by the reac- 


tion following urethral instrumentation, e g , passage of sounds, transurethral resec- 
tion, etc , as revealed by blood cultures in patients presenting symptoms such as 
chills, fever and other evidences of entrance of bacteria into the general circula- 
tion Scott (Jour Urol 1929, 21, 527) found that the bacteriemia was bacillary m 
77 per cent and coccal in 23 per cent of 82 cases B colt were found in 40 per cent 

2 Urogenous Route 

This means, strictly speaking, that the bacteria reach the kidney by way 
of the column of urine in the ureter Under normal conditions, it is difficult to 
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\i 5 uallic how c\cn motile hactcrii could resist bemg carricil lownrd the bhiihlcr 
b> the peristoltic action of the ureteral musculature on the column of urine 
E\en under pathologic conditions which cause stasis such a mode of upward 
progression could onl> be conceded for sen motile liactena It might happen that 
in cases of complete ureteral block (see Chapter 31) the entire column of urine 



contains actively proliferating bacteria. In general the urogenous route Is at 
present regarded as of much less importance than formerly eicept in patients 
in whom a ureterovesical reflux (Fig 477) exists. 

Normally regurgitation or reflux of bladder contents is prevented by a 
valve-like mechanism at the vesical end of the ureter as well as by the oblique 
course of the intramural portion of the ureter Under certain pathologic condl 
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tions, when the detrusor contracts, the bladder urine not onl}’- escapes through 
tlie urethra but is forced upwards into one or both ureters This mode of trans- 
mission of infection to the kidney is seen (a) in neurogenic dj^sfunction of the 
bladder (Fig 478), (b) in chronic nontuberculous and tuberculous cystitis, (c) in 
large bladder calculi and (d) in many cases of bladder-neck or urethral obstnic 
tion In some patients, the gaping (Fig 479) ureteral orifices, as seen at cystos- 
copy, IS indicative of the existence of vesico-ureteral reflux even before C3'stogra 
phj' (Fig 479) confirms the diagnosis 



Fig 47S — A Right sided rcflu\ in man of fortv vilh ccrcbro'pinal siTihilis and severe renal 
and vesical infection Note «izc of atonic bladder in evstopram 

B Marked bilateral dilatation of the renal peKc^ which persisted after acute infection had been 
greatly improved bv use of inlving ureteral catheters (see tevt) 

C One V ear later Absence of refluv Capacitv of both renal pelv es one tenth former amount 
Marked general improvement (Courtesv Jour of Amcr Med Assoc) 


3 Lymphogenous Route 

There is still considerable difference of opinion as to how bacteria reach 
the kidnej'^ bir way of the lymphatics At present, each of the following theories 
has Its supporters 

(a) Those who maintain that infection from the lower urinarj'^ tract and 
from the genital tract, in both sexes, extends to the ureteral wall b}’’ way of 
the lymphatics of the respective viscera (Fig 480) In the ureter itself, the bac- 
teria are carried to the kidney through the rich network of Ijonphatics in the 
pen-ureteral sheath or in the submucous laj^er of the ureter 

(b) Those who maintain that such a method of transmission in a vertical 
direction upwards is anatomically impossible, because the Ijonphatic drainage 
IS segmental, i e , into lymph nodes corresponding to the different lev^els of the 
ureter 

(c) Those who maintain that a lymphohematogenous route exists according 
to which the bacteria from the primary focus enter the regional l 3 Tnphatics dram 
ing the particular structure and are earned into the general circulation bj’’ wa) 
of the thoracic duct 

Wmsbury-Wfliite (Brit Jour Urol 1933, 5, 249) reported a senes of experi- 
ments in which India ink and bacteria (live and dead) were injected into ^ 
cervix of guinea pigs, rabbits and rats The animals were killed at intervals o 
one hour to three weeks and serial sections made In one experiment, an unbro en 
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of pigment was found to pass b> wa> of tbe IjTnphntics of the broad lign 
ment to hmiph ghnds ^^ound the common iliacs and then toward the renal 
hUus, No evidence of ascent was found In this experiment along the wall of the 
ureter but it was found that not all of the ureteral IjTuphatics enter the nodes 
which dram the ureter segmentally In another experiment chains of inflamraa 
tory cells mostly laden with ink particles, were found Ijnng external to the mus- 
cular coat of the ureter and invading the pen ureteral tissue The author is of 
the opinion that in the majontj of renal infections the bacteria follow the 
lymphogenous route 


Fk. 479 



On the other hand MacKence and Wallace (Jour Urol 1935 35 516) 
reported a series of experiments on rabbits in which a colloidal solution of carbon 
or India int, previously filtered, was Injected Into the cervix as well as into the 
wall of the bladder and of the ureter They found that the dye when Injected 
into the cervix Is absorbed and passes either directly or through interposed lymph 
nodes into those along the common iliac vessels The dye then passes upwards 
toward the thoradc duct, and, judging by one series of experiments passes into 
the general circulation and thus to the kidney \ jb ^ by a lymphohematogenous 
route. 

e have died these roost recent studies of the subject because their results 
have this much In common that they show that foreign partldes (carbon indla 
ink, dead and live bacteria) are carried by the IjTnphaUcs of the cervix to the 
common niac lymiph nodes From here Winsbury WTute finds the route is directly 
to the hllas of the kidney whereas the other authors believe the route to the 
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kidney is by way of the thoracic duct and general circulation Winsbui^'-^^Tule 
endorses the view that infection in some cases, at least, travels by -nay of lie 
periureteral lymphatics as previously observed by Bauereisen, Sveet and Stewart 
Eisendrath and Schultz, Carson, Hess 

The question evidently needs further study, but for the present, it is well 
to bear m mind that infection by the lymphogenous route is possible, by one 
or all of the three ways mentioned above 

PATHOLOGY 

The changes which take place in the kidne}'- as the result of infection van'in 
the first 48-72 hours according to whether the bacteria are carried to the kidne\ 
by the hematogenous (descending) or b}^ one of the so-called ascending (urogenoib 
and lymphogenous) routes With the evception of the massive well localized 
type of infection (Fig 481) termed carbuncle, and the t}TDe to be described a. 
septic infarct, the pathologic changes after 48-72 hours, according to Helmholz 
(Jour Urol 1934, 31, 173), are the same in both the hematogenous and ascending 
modes of infection 


Acute Changes in Pitlonephritis 

1 Acute Hematogenous Infections 

The earliest changes take place in the cortex On gross examination of the 
surface of the kidne}' scattered or grouped pin-head sized or larger areas are 
visible which appear either as minute hemorrhages (Plate XI) or as nodule^ 
slightly raised above the level of the adiacent parenchjmia, with a yellowish center 
and intensely red periphery 

On histologic examination, these hemorrhagic or purulent foci are seen 
to correspond to glomeruli, in which hemorrhages or abscess formation ha\e 
taken place On staining for bacteria, the blood vessels of the glomeruli are 
seen in many places to be filled wuth bacteria From the glomeruli, the infection 
soon extends into the medulla, so that on section of the kidne}'’ (Plate XI) 
these acutely infected kidneys, one sees many minute foci of suppuration an 
streak-like yellowish areas radiating from the papillae to the cortex which repre 
sent areas of suppurations involving the tubules and peritubular structures 

As THE infection EXTENDS from the medulla into the pehus, the epithe la 
lining of the latter presents either minute or larger hemorrhagic areas (Plate 
or IS diffusely red and edematous 


2 Acute Ascending (Urogenous and Lymphogenous) Infections 

The earliest changes are found m the pelvis instead of the cortex, i a > 
the reverse order to the changes just described Here stasis is the most importan 
factor favoring the extension of infection from the pelvis into the medulla an 
then into the cortex According to Illyes (Brit Jour Urol 1937, 9, 101) 
extension into the medulla is due either to the entrance of bacteria into 
straight tubules and lymph spaces or the infection extends to the su pa 
venous network and by intrinsic venous thrombosis to all parts of the kidney 
well as to the mam renal veins We will refer later under clinical pictures 
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the fact that a suppurative thrombophlebitis of the mam renal veins may be 
the result of either a descending or an ascending infection 

Renal Changes The examination of a kidne>, 48-72 hours after being 
infected by the ascending route fails to reveal any differences In the gross (sur 
face and sectional views) and histologic pictures from those found m descending 
infections 

The most common causes of stasis favonng both acute and chrome renal 
infection are the same as those enumerated under hydronephrosis (Chapter 36) 
as being responsible for that condition so it will be unnecessa r y to repeat them 
here 

It IS necessary at this point to digress for a moment to Tieak of terminology 
as emplojed in renal infections As will be seen from the above description 



Fio 481 — Opefati\e fpecuncu ihoalng nirfic* of kWnev ind iwioful In s caie of car 
twocJe of the Ikidoo Note bow iharply drojitucribcd Uw irfa of Infection Is la both vlrn* 
(Cook County Hcwpltal ntc ) 


of the changes m acute renal infections the changes are never limited to the 
pelvis so that the term pjehtls is a misnomer and should be div:ardcd in favor 
of p>elonephnli3 The latter corresponds more accurately with our present know I 
edge of renal infections indicating an involvement of both the pelvis and paren- 
chyma 


3 Carbuncle of the Kidney 

This Is a form of acute renal infection in which a arcumscribed multilocular 
abscess (Fig 4bl) is formed in the parenchyma Graves and Parkins (Jour 
Irol 1936 35 1) collccteil 66 ca<es and added a pervjnal case Since publica 
tion of this paper 15 others have been reported Analysis of the 67 cases reportetl 
bv Graves and Parkins revealed a primary skin infection (furuncle carbuncle 
etc ) of taphylocoede origin in 42 There were 41 males and 25 females and the 
ages varied from three weeks to 56 tears The time elapsmg between the original 
uperfidal infection and the onset of the kidncv sy mptonis vanetl from a few dav s 
to manv months the avenge being 53 davs Vs a rule the condition is unilateral 
but a bilateral case has been reported by Patch and Reid (Pnl Tour Lml 
1933 4 1934) 
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Not uncommonly, a minute perinephntic abscess is found over the infected 
renal area 

The diagnosis and treatment will be discussed later 


4 Septic Infarct 

In this rare form of acute renal infection, one or more arterioles are blocked 
by an infected embolus The result is a more or less wedgeshaped area of infarc 

tion, which soon breaks down and forms an absces? 



Chronic Pyelonephritis 

The effects of infection of long duration present 
one of the following pathologic pictures 

1 Ordinary chronic, i e , non-atrophic form 

2 Atrophic pyelonephritis 

3 Infected hydronephrosis 

4 Pj'onephrosis 

We will consider these in the above order 



1 Ordinary Chronic Pyelonephritis, i e , Non 
atrophic 

Changes in the Renal Pelvis and Its Calices 
The gross changes are the result of infection of long 
standing combined with stasis The latter is not alwa^’s 
due to a mechanical obstruction, but can equally 
be due to muscular atony as the result of neurogenic 
dt'^sfunction (Fig 347) or the action of bacterial toxins 
(Fig 484), as pointed out by Braasch A glance at the 
kidnex's obtained at necropsy of a case of bladder-neck 
obstruction (Fig 248) shows the gross changes com 
monly obserx^ed m patients with chronic pyelonephritis 
The renal pelvis and its calices show a variable 
degree of dilatation with thickening of their walls In 
man}'^ cases, there are such dense adhesions of the 
pelvis to the peripelvic fat and vessels, as to render 
exposure during a pyelolithotomy very difficult The 
mucosa of the pelvis may be of normal color, it may be red and oedematous or 
covered with a fibnno-purulent exudate In a certain proportion of cases, one or 
more of the following associated changes may be found on the surface of the 
epithelial hmng of the pelvis and calices 

(a) pimLiTis GRANLTLARis A number of miUet-seed nodules are seen scat- 
tered over the mucosa They are a result of chronic inflammation and show on 
histological examination either circumscribed areas of round-cell infiltration 
or true Ijunph follicles Their chief clinical interest is that they can give rise 
S3Tnptomless hematuria which may be so severe as to simulate that due to 
neoplasm A urogram of such a case is shown in Fig 482 Ottow and Pahl ( ^ 
Gyn 1934, p 2256) and Baccarim (CIm Chir 1935, 11, 86) have recently rc 
ported cases of very severe hematuria due to pyelitis granulans 


Fig 4S2 — Urogram from 
case of chronic p^ elonephritis 
m which hematuria i\as the 
outstanding feature Note 
moderateh advanced dilata- 
tion of the ureter and pelvis, 
espeaallv observe the club- 
bing of the calices and widen- 
mg of their necks 
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(h) Ptiams ci-mcA The generally accepted eiplnnaUon of lie origin of 
thU condiUon is that of BrOtl (ZeiL Urol Chic 1923, 14, 157) The dear trans- 
lucent minute cysts found scattered om the surface of the mucosa not only 
of the renal peKis but also of the ureter (Fig 371) and bladder m chronic 
infections are due to metaplusin of the epithelial cells of the respectire mucosae 
resulUng in the formation of glandular adni or cjsts In some cases the cysts 
may rupture and gisT nse to hematuria Their chief clinical interest howev'Cr 
is that bacteria lodged in the glandular aani are s-ery difficult to dislodge so 
that infection in such cases is very resistant to treatmenL The urographic findings 
in ureteritis cystica har-e been described (set page 371) In the case ol pyeliUs 





fK, 443,p--KJdneT rracned on acroont of Infmko of lonj aUndbjr Note thi rrtJ»rt£d aren at 
middte (atroptic pydonephrtlb) tbc irraaUy tluckanfd wall of the dilated renal pel da lod ureter 
as wen u the two ctlodi in diluted caLce*. 

iS4 —UreteropvelofTatn from care of dironk pytteDrphrilia. Note markedly dilated ureter 
and dirtortlon f renal pefrl*, a* reauh cf atrophic ebangea with areaa of retraction aj tn Figure -fW 

cy\Uca, ttete may be amilar minute Ailing defects resembling those due to small 
calculi 

(c) LirtrK(3PLAXiA This condition is due to q metaplasia of the epithelial 
lining not only of the renal pelvis but of the ureter bladder and uretlmi mth 
comification It presents as Irregular whitish to sflver gray plaques which stand 
out prominently against the surrounding usually somewhat reddened mucosa 
In three of the thirteen personally observed cases reported by Kretschmer 
(Surg Gvn and ObsL 1928 47 145) no other pathologic condition was founi 
In the majority of cases leukoplakia Is found in chronic nontubcrculous Infections 
of the entire urinary tract either with or without concomitant calculus forma 
tion as well as in renal tuberculous and neoplasms of the bladder The chief 
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clinical interest of leukoplakia is its relation to the development of neoplasms 
and the resistance to treatment when a leukoplakia has developed m cases of 
chronic infection 

Changes in the Renal Parenchyma These are either the results of pres- 
sure atrophy secondary to the pyelectasis (Fig 485) or of chronic inflammatory 
changes with abscess formation (Fig 483) Pus is constantly poured out into 
the pelvis unless the abscess cavities become temporarily occluded Areas of 
round cell infiltration are seen between the tubules and, at a more advanced 
stage, in the glomeruli on histological examination In many of the cases, dis- 
crete or grouped miliary pus foci are seen on the surface and in the cortex like 
those observed in acute pyelonephritis (Plate XI) In the later stages, fibrosis is 
the outstanding feature, so that renal function is greatly diminished 



Fig 485 — Exterior and sectional view of kidney removed on account of persistent renal m 
with acute exacerbations Note dilated pelvis and calices of inflammatory origin The pelvis is 
involved than the calices 

2 Atrophic Pyelonephritis 

Braasch (Jour Urol 1927, 17, 113) was the first to call attention to tbs 
distinct type of chronic pyelonephritis It is usually unilateral but occasiona y 
observed as a complication of chronic bilateral pyelonephritis 

An Atrophic Pyelonephritis Probably Represents the End-result of 
Septic (Fig 483) Infarcts That obstruction is not a factor is evident since 
pyelectasis is often absent, and even when present it is never advanced enoug 
to cause pressure atrophy of the parenchyma (Fig 485) The following is ^ 
description of typical kidneys removed for atrophic pyelonephritis (1) 
kidney varies from 3-4 cm in length to approximately one-third of the norma i 

(2) the kidney is surrounded by dense adhesions and may be difficult to n j 

(3) the hilum is often invaded by large deposits of fat (Fig 483) , (4) the 
pelvis is usually markedly thickened and cicatrized, and (5) on section, 
cortex IS irregular and shows many pale areas of cicatricial change (Fig 
The urogram as a rule shows (Fig 484) marked deformity 




PLATE XI 

A Surface \uew of kidnej' showing innumerable ecchvmoses of infective origin and also a num 
her of miliarj' and larger abscesses 

B Sectional luew of same Lidnev shomng, as does A, the changes m a case of verj' seiere 
pj elonephntis Note purulent streal^ radiatmg toward surface of kidney, also several miliarv 
abscesses Also note the multiple eccbj-moses m mucosa of venal pehns 
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3 Infected Hydronephrosis, 

This has lien discu5«o<J in the chapter on hydronephrosis Pressure afroph> 
plus infection cause much more damage to the kidney parcnchvnna than the 
pressure atrophy alone The parcnchimia is retiuced to a mere rim of tissue in 
which It Is almost impossible to identlf> the cortex and medulla 

4 Pyonepbrosii, 

A sharp distinction should be made bclyrecn this terminal stage of a chronic 
renal infection and infected hjdronephrosls In an infected hydronephrosis the 
parcachj'ma Is not destroyed but simplj compressed The function ma> be 
greatlj dimiru-hcd or cyen completely abolished as the result of pressure atrophy 
and inflammatory changes of v:lerotlc tyT>e (p 662) 

Dnsmuenov or the Pare\cii\ma. In n pyonephrosis there Is actual de- 
struction of the parenchyma by ab«ccss formation ^ (hat the parenchyTna Is 
replaced by a number of cayitlcs filled with pus The pathologic changes in the 
renal pehas resemble tbo<c dc<cribed under chronic (non atrophic) pyelonephritis 
Sclerosis of the FAtry Capsule The fatly capsule is converted into a 
mass of sclerotic tL'^suc which even extends along the renal pedicle and ureter, 
so that separation of the kidney from this dense envelope Is very diTicult and 
at times Impossible wilhout tearing the Udney unless a speaal technic (sec 
Chapter S3) is employed 

Replacemem Lipomatosis In some cases of pyxinq^hrosls there may be 
almost complete replacement of the parcnchyana by fat a condition termed re- 
placement lipomatosis 

A coMPLicvnov which occurs not only In noncalculous and calculous pyo- 
nephrosis but ol 0 in pcrinephriilc abscess Is rupture into the peritoneal cavity 
so that the symptoms of a gcncraliicd peritonitis dominate the clinical picture 
to such an extent that the diagnosis Is usually not made until operation 

Fuss (MQnch "Med \\ och- 1934 2 1575) in addition (o reporting three 
personal cases was able to find 31 others, 

Bactebiuria, 

This term is applied to the clinical condition in which only bacteria are 
found In freshly voideil or catheterfred specimens As a rule no cellular (pus) 
elements are present The urine is turbid and does not clear on beating and the 
addition of a 10 per cent acetic add solution as It would (see Chapter 8) if 
urates or phosphates were the cause of the turbidity of the urine In view of the 
i^nt investigations of the question as to whether the normal kidney wlU permit 
dther nontuberculous or tuberculous bacteria to pass one can aay that bacteriuria 
always indlcatlvT of a renal lesion ^\e shall take up this question in regard 
^ the tuberde badllus passing through a normal kidney In Chapter 41 In 
nontuberculous hactenuria the underlying cause of a bacteriuria is always a 
ronlc pyelonephritis when the bacteriuria Is not a comphcatlon of an infection 
Q the bladder or urethra The B coU group Is responsible for a bacteriuria In 
most cases except following prostatectomy when the causative organisms are 
'^^■splitting Btaphylococd or members of the salmonella group 

The Relation of Intrarenal Infection to Pennophritlc Condition*. 

Extension of Infection by contJnmty or by way of the lymphatics (Fig 495D) 
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from cortical foci to the fatty capsule is a frequent sequel of both acute and 
chronic pyelonephritis It will be discussed in the following chapter 

CLINICAL PICTURES AND DIAGNOSIS 

For clinical purposes, the following grouping of cases will be found useful 

1 Acute cases without and with localizing signs 

2 Chronic cases without and with localizing signs 

We will consider the clinical pictures and diagnosis, in the above order 

1 Acute Cases Without and With Localizing Signs 

1 Acute Cases without Localizing Signs 

Here the symptoms of a generalized infection completely mask any local 
symptoms or objective findings referable to the urinary tract The onset is 
sudden, either with high temperature alone or a chill precedes the rise of tern 
perature Following this onset, profuse perspiration, stupor, nausea, vomiting, 
high pulse rate, muscular and joint pains complete the picture of an acute bacteri 
emia These symptoms in the more severe fulminant type may continue in the 
form of recurrent cycles of chill, fever and profuse perspiration at irregular 
intervals and be accompanied by evidence of pericardial or endocardial involve- 
ment, suppurative arthritis, etc 

Infancy, Pregnancy and Parturition In infants and young children 
as well as during pregnancy and parturition, recurrent febrile attacks without 
localizing symptoms should always arouse the suspicion of an acute pyelonephritis 
being the source If some form of mechanical obstruction is responsible, there 
may be temporary recession of symptoms when, for example, a calculus changes 
its position (Fig 374) or some other form of obstruction allows infected urine, 
which has accumulated above the obstruction, to escape 

Diagnosis The first step is to exclude acute infectious diseases, such as 
influenza, pneumonia, typhoid, cholangitis and acute infections of the genital tract 
m both sexes, also one must exclude the possibility of the acute symptoms being 
a sequel of instrumentation If there is a history of similar attacks or of the 
passage of calculi, this will aid in concentrating the search for a cause, on the 
urinary tract Blood cultures should be made as soon as possible in order to 
identify the causative organism If the blood for culture is taken immediate y 
after a chill, there will be a larger percentage of positive results 

Radiography and Urography In the effort to localize the source of ® 
bacteriemia, there can be no objection to radiography of the chest and urinary 
tract, followed by excretory (intravenous) urography The latter method an 
plain films may yield much valuable information as to the presence of un o 
structing calculus (Fig 463) or of a perinephritic infection 

Catheters The introduction of ureteral catheters m these acute septic cases 
without localizing signs should be a routine procedure in order to exclude uretera 
obstruction by a nonopaque calculus Search should always be made for some 
recent or existing focus as the atrium of the infection, such as acute infection 
of the tonsils, pharynx, upper respiratory tract or skin suppuration (furunc e, 
carbuncle, etc ) 



^0NTUBERCULOUS INFECTIONS OF THE KrDNE\ 701 

Examination of the uanre in the carlv hours will be of little service in 
acute cases of hematogenous origin, because do pus will be found untfl the 
infection has extended from the cortex to the medulla In the urogenous and 
lymphogenous types pyuna is the rule, but Its importance depends upon the 
results of a later complete urological exammalion 

It Is Inadvisable to do more than is absolutely necessary dunng the acute 
stage 

Z, Acute Cues with LocaUxing Signs. 

lAKiALixmo Signs The mode of onset and symptoms of a genemliied bac 
teriemia are the same as in the cases without locahxing signs but attention is 
directed to the urinary tract by certain localising signs such as (a) severe pain 
referred to the upper ahdomu^ quadrant m which the kidney Is located or to 
the conesponding iliocostal space (Fig 379) (b) muscular rigidity over one 
or both of these areas, and (c) tenderness on pressure over the Udney if such 
an ciamfuation is not temporarily prevented by reflex contraction of the ab- 
dominal muscles 

In some cases the onset is less stormy the fever and general symptoms ap- 
pearing gradually after an Initial chill or pain over the kidney In others tie 
symptoms recede as rapidly as they appeared because the btrarenal tension 
in cases of urugenous origin Is temporarily relieved by escape of infected unne 
beyond the pomt of obstruction 

In btnal CAnBUNCiJE the mode of onset and the clinical picture resemble 
those just described. In 46 of the 67 cases analvred by Graves and Parkins (Joe. 
dt) the actual onset was marked by pain in the corresponding kidney region 
The whole dlnlcal picture In most of the cases of renal carbunde dosely simu 
lated that of a blood stream Infection owing to the lack of symptoms referable 
to tie urinary tract. In nearly every case however there was tenderness over 
the kidney often accompanied by muscular rigidity and the presence of an actual 
mass Pus was found in the urine in 3S cases and blood on mlcioscopic examina 
tioo in 19 cases. The urine was normal In 16 cases 

Diagnosis of acute pyelonephritis when localizing signs are present Is much 
less difficult than when they are absent The dlnlcal history is of great value 

(a) if there have been sunDar attacks (b) If calculi have been passed (c) if 
the attack follows instrumentation or (d) an obstruction e g prostatlc adenoma 
urethral stricture anomalies etc have been found at previous examinations 
The most reliable symptom is locahied pain as described above e^^eaaUy if 
muscular rigidity and tenderness on pressure accompany the pam 

ExAMWATtoN Whether the infection is of descending (hematogenous) 
or of ascending origin can only be determined bj a systematic examination 
which should indude 

(a) Search for atria of infection In the throat re^Jlratory tract and sUn 

(b) Examination of the genitalia in both sexes and of the prostate and 
seminal vesicles (per rectum) 

(c) Examination of the urine 

(d) Pbin radiograph) and excretorv orographv 

(e) Blood cultures to determine type of organism 
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(f) Ureteral catheterization and use of indigocarmin (Chapter 8) as a 
functional test of opposite kidney 

(g) Blood urea estimation 

(h) Ascending urography 

We wish especially to discuss the use of some of the above-mentioned urologic 
methods of diagnosis m these acute cases 

Plain radiography and excretory urography should be routinely employed 
The former will yield information as to the presence of an occluding calculus 
in the ureter or outlet of the renal pelvis It may also reveal absence of the 
shadow of the psoas muscle, a sign of still undetermined value in pennephritic 
suppuration Excretory urography is of great value (a) in ascertaining whether 
the ureter is blocked by a calculus or other form of mechanical obstruction , (b) if 
the secretory activity of the acutely infected kidney is temporarily inhibited and 
(c) whether another kidney is present and, if so, if the corresponding urogram is 
a normal one 

Ureteral catheterization will reveal whether an obstruction exists which the 
preceding two methods did not reveal This is especially true if the plain film 
fails to reveal a shadow when a nonopaque calculus is present, as was found 
in several of our cases, and the ureteral catheter encounters an impassable ob- 
struction 

Renal Function The intravenous injection of indigocarmin is always 
employed by us as a test of renal function when we wish to avoid catheterization 
of the opposite side in cases of acute infections The appearance time and rapidity 
of concentration (Plate XTI) of the blue dye, yields valuable information as to 
the functional capacity of the non-involved kidney, in case removal of the infected 
kidney becomes imperative Retrograde (ascending) urography has enabled a 
diagnosis to be made of the presence of a renal carbuncle in over 20 cases, hence 
there can be no obiection to its use as a diagnostic method if care is taken never 
to use much pressure and to employ non-irntating solutions (see Chapter 7) 

Chronic Cases without and with Localizing Signs 

Diagnosis 

1 Those without Localizing Symptoms Here the diagnosis of a chronic 
cystitis, or of a urethritis (see under clinical pictures) is often made because of 
the predominance of symptoms such as frequency, pain on urination, etc It is 
only by keeping in mind the fact that a primary cystitis is rare that suspicion 
will be directed to the upper urinary tract Under this heading belong also cases 
of persistent or recurrent symptomless pyuria and hematuria IMany of these 
are of renal origin, but the solution of the question as to whether they are the 
result of a chronic pyelonephritis alone, or one complicating the presence of a 
calculus, must be left to a urologic study In other words, the topical diagnosis 
of the hematuria or pyuria must be based on a thorough urologic study In regard 
to hematuria, a word in passing It has been found that a chronic renal infection 
IS a common cause of hematuria Often the pelvic changes, especially a pyelitis 
granulosa, are the underlying factors (See Pathology ) 

2 Those with Localizing Symptoms Here there is often a history of 
recurrent attacks of acute pyelonephritis, ending spontaneously or after treat- 
ment In others, there is a history of passage of calculi or of operations for renal 
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or ureteral calculi or of symptoms poinUng to either or both of these localimUons 
of calculi The diagnosis is based on the various steps of the urologic study (Chap- 
ter 11) which we will not repeat here There are, howeier certain findings more 
or less typical of chronic renal infection which it is necessary to give at this time 
it being understood that a complete clinical history has already been taken and 
evaluated The emimnation should follow if possible a certain routine so that 
when It has been completed all of the posiUve findings can be correlated. Our 
customary procedure is as follows 

Seabch for Foa of Infection Odtstde of the Urinary Tract This will 
include 

(a) EXAMINATION OF THE TEETH NASOPHARYNX (ESPECIALLY THE TONSILfl) 

(b) EXAinNATION OF THE EXTERNAL OENITALIA IN BOTH SEXES OF THE INTER 
NAL GENITALIA IN THE FEMALE AND OF THE PROSTATE AND SEMINAL VESICLES (Cliaf)- 

ters 18 and 19) 

(c) EXAMINATION OF THE URETHRA EH BOTH MALES AND FEMALES FOR PRES 

ENCE OF STRICTURE (Chapters 13 and 45) 

Estimate residual urine in the adult male by measuring the amount re- 
maining after spontaneous evacuation of the bladder b> catbetenzlng the patient 
In the adult female one is unable to secure a specimen which will be of much 
>^1106 unless the pauent is catheterized However if one wishes to estimate the 
amount of residual urine m females it is neces.ary to allow the unne to be voided 
spontaneously and then estimate the amount not so \oided i e the residual by 
catheleniation ViTiea a patient voids unne which is onl> slightly turbid or even 
dear and the residual is found to be very turbid (Chapter 8) one should always 
be suspiaous of a communication between some perivesical focus of suppuration 
or of the presence of a vesical diverticulum (Figs 311 and 312) In infants it 
IS often necessar> to attach a special teceptade in order to obtain a "tpedmen 

EXAMINATION OF THE URINE The bladdct spedmen whether ^ntoneously 
voided or obtained by catheter is only of relative value because It represents the 
output of both kidnej-a. In order to determine the tjpe of renal Infection and 
the degree of p>'una or hematuria etc, ".peamens obtained b> ureteral catheter! 
ration are Indispensable Such separate urines as the> are termed should be 
stained by the Gram method culture media inoculated and the ^pedmens eramined 
both chcmicall} and microscopically as described in Chapter 8 \\e always keep 
some of the separate urines until the next step of making the diagnosis of a pyelo- 
nephntis is completed If c>^tc«copy gives (he least suspicion of renal tuberculosis 
being the cause of the chronic infection smears are made and guinea pigs* 
inoculated Perhaps in the near future cultural methods for the early (three to 
four weeks) recognition as recommended b> E Loewenslein (sec CHiapter 41) 
may be more generally employed for tbe detection of tuberde baalll 

cvsToscopv In man\ cases of chronic pyelonephritis there is an absence of 
vesical findings This was true of 40 per cent of 80 cases studied by Oisinger 
and in 33 per cent of 116 cases studied bv Culver WTien bladder changes are 
present they van greatly One ma\ find all gradations from simple hvperenua 
up to marked edema and redness of tbe trigone The appearance of the remainder 

In croe eflak fUnhr of MlchJtan) ibe Mpanie uriort are ro^JlIntly fatocukled Into pjlnea 
pin. Id this w»T h has been po* fblc t male i fUanotb of reoaj lobermlosU at tlnm mhen only 
a nontobemitoas Infeelk* iras 



PLATE XII 

A Bloody efflux from left ureteral orifice (Joseph) 

B Thick pus being expelled from ureteral onfice (Joseph) 

C Indigo-carmin being expelled from the lower (more lateral) of the two ureteral orifices of a case 

of double kidney (Joseph) 

D Bullous edema around ureteral orifice on tuberculous kidnej side (Joseph) 

E Miliary tubercles surrounding a gaping "golf-hole” ureteral orifice (Joseph) 

F Edematous, gaping ureteral orifice in chrome pyelitis (Joseph) 
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MANDELic ACID It was at this stage, that Rosenheim (Lancet 1935, 1, 1034) 
found that mandehc acid, which we shall discuss in the next paragraph, could 
be employed as a substitute for betaoxybutync acid Tt had the great advantage 
of escaping metabolism or conjugation in the animal organism and was excreted 
in the urine in a concentration sufficient for bactericidal action, provided the 
pH of the urine was simultaneously lowered 

c Urinary Antiseptics tor Oral Administration Those employed until 
recently (1935) which have stood the crucial test of clinical application are 
methenamine (urotropin), acroflavine and pyndium The use of the salts of 
mandehc acid and of sulfanilamide is still too recent to be able to give a decision 
on their being substitutes for the above mentioned antiseptics in the treatment 
of acute and chronic pyelonephritis 

METHENAMINE IS the term now commonly used instead of hexamethylenamine 
or its trade name, urotropin It still occupies a high rank in the list of urinary 
antiseptics for oral administration Its action depends upon the liberation of 
formaldehyde in the urine The average dose is up to 30 grains daily Larger 
doses are apt to be followed by hematuria and burning on urination, even 
tenesmus, due to congestion at the vesical neck It is advisable to give the drug 
for 3-4 days and then discontinue it for 24-48 hours to avoid disagreeable bladder 
effects in many individuals 

Helmholz (Mayo Clinic Bulletin 1932, 7, 374) called attention to the fact 
that a low pH of the urine is necessary for effective bactericidal action of methe- 
namine For this reason, it is the custom to give the drug and a urinary acidifier 
like ammonium chloride or nitrate simultaneously Methenamine and the acidifier 
can be combined in a solution or preferably in tablet form, the acidifier m 
special coated tablets 

AMMONIUM CHLORIDE Oppenheimcr (Jour Urol 1935, 33, 22) reported four 
cases m which the use of ammonium chloride in amounts not excessive for a 
normal individual led to acidosis While the apathy and stupor suggested renal 
insufficiency, the clinical impression of acidosis was deduced from a knowledge 
of the medication given and was confirmed by the chemical findings Large doses 
of ammonium chloride such as 15 or 20 Gm produce acidosis with a reduction 
of 0 2 in the pH of the blood The usual dose (8 Gm daily) is not followed by 
serious acidosis if the renal function is good, but may produce severe symptoms 
if slight or moderate impairment of function exists 

ACROFLAVINE, pYRiDiuM, Azo DYES Acroflavine, although an excellent anti- 
septic for local use in the treatment of urethral and bladder infections, has never 
given very satisfactory results when given by mouth or intravenously Pyndium 
and the azo-dyes have been extensively employed during the past few years, but 
opinion as to their bactericidal action is still far from unanimous Walther (Jour 
Amer Med Assn 1937, 109, 999) believes that these dyes have been found to be 
a most valuable adjunct in the majority of cases in which they were used but that 
sometimes they failed completely Gillespie (Mayo Clinic Bull 1932, 7, 372) 
found no bactericidal properties in any of the concentrations of pyndium There 
was no tendency to kill or even inhibit Eschertchta coU in urine having a concen- 
tration of pyndium even as low as 1 to 1600 or 1 to 1800 The recommended dosage 
of 0 2 Gms of pyndium, even with restricted water intake, would not attain, ac- 
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cording to Gillespie a concentration sufficient to inhibit even Staplnhcoccm 
aureus 

Walther (loc at ) in repl> to a questionnaire sent to a number of urologists, 
found that according to 33 per cent of the answers pyridium and the rest of the 
azo-dves seemed to be of no matena! benefit 46 per cent stated that they were 
definitely of v-alue 21 per cent had newr tried them 

Maxohlic Acid and Its Salts Rosenheim in 1933 (loc ciL) found that this 
aad had the adv’anlnge o\-er betaoiybutyTlc aad of not being metabolized in the 
human orgamsm and that the complicate ketogcnic diet could be dispensed with 
INIandelic add Is an aromatic, hydroxyiidd which chemically Is knoim as hydroxy 
phenyl acetic aad Helmholi (Jour Amer "Med, Assn 1937 109 1039) found that 
betaoxybutyTic aad and mandebc add act baacriddally in about the same con 
centration and In the ^me range of pH Both require organic add concentrations 
of from 0^ to 1 0 and a pH of the unne between 5 0 and 5 5 anything that 
prevents achieving these conditions dilates the treatment This is espeaolly true 
of reduced renal function hence the condition of the kidneys must be taken into 
consideration In the e\'aluation of the results In infections with urea splitting 
organisms such as the proteus group the olkolinity of the unne is usually such 
that in spite of the use of aadifiers the urinarv pH rarely approaches 5 S Helm 
bolz and Osterberg (Bull Mayo Qinic 1937 12 377) have shown that mandclic 
add acts bartencidally not only on oil of the gram negative bodlh found in 
primary infection but also on Staphylococcus aureus and Streptococcus faccahs 
Mandelic aad is now generally given In the form of the ammonium salt If the 
unne does not reach the necessary pH of 5 5 ammonium nitrate can be given 
in addition 

Tbe usual adult dose is 3 Gm four times doily taken after each meal and at 
bedtime Tbe twenty hour quantity of urine should be kept at about 1000 cc For 
children the dosage is proportionately smaller The proper aadltv of the urine 
can be determined dallv by the patient with Squibb s nltrozene paper or indicators 
furnished by the La Motte Chemical Company of Baltimore 

If the necessary aadlty is not attained with ammonium mandelate alone 
ammonium chlonde or mtrate in doses of from 0 5 to 2 Gm four times a day 
is given 

Cook (Bull Mayo Qmlc 1937 page 215) advised giving ammonium man- 
delate for 6-12 days If the urine Is not free of badlU at the end of this penod 
it is better to discontinue the drug for 10-14 days and then institute a second 
course of treatment. More than 80 per cent of the uncomplicated cases of bacillary 
infection respond to this form of therapy (Cook) If acatndal changes in the renal 
pelvis or callces residual unne in the bladder or kidney chronic prostatitis 
calculus neoplasm or foreign bodies are present the chances of cure are definitely 
reduced and in many cases cime is impossible unless the complication Is removed- 
llandellc acid therapy and urinary acidification are contraindicated when 
there is evidence of renal insuffidency 

stmrANTLAiODC (pHONTYLm) This most recent addition to the list of bac 
teriadal drugs has been employed clinically not only for urinary Infection but 
for all types of infections since 1935 Helmbolz (Jour Amer iled Assn 1937 
(Sept 25) 109 1039) found that with concentrations of sulfanflamide easily 
obtainable by oral administration of the drug the urine is bactenadal for 
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Staphylococcus aweus, Escherichia colt, Aerobacter aerogenes and organisms of 
the proteus and pseudomonas groups The bactericidal action of sulfanilamide in 
alkaline urine gives hope for successful treatment of infections due to the proteus 
group of organisms which are resistant to mandelic acid as well as to other forms 
of therapy dependent on an acid urine 

DIFFERENTIAL USE The ketogenic diet and mandelic acid can only be given 
in subacute and chronic pyelonephritis, whereas sulfanilamide can be administered 
in the acute febrile stage Acting best in an alkaline medium, sulfanilamide can 
be given along with sodium bicarbonate and sodium citrate which, together with 
the forcing of fluids, has been adopted at The hlayo Clinic as the treatment of the 
acute stage 

Cook and Buchtel (Bull Mayo Clinic 1937, 12, 381) recommend giving an 
initial dose of 60 or 80 grains (4 or 5 3 Gm ) daily for one or two days and then 
reduced to a maintenance dose which is usually 40 grains (2 6 Gm ) daily for a 
maximal period of ten days 

The greatest objection to the use of sulfanilamide and of prontosil, a pro- 
prietary product related to it, is that they cause toxic symptoms and skin eruptions 
to a variable degree in many patients 

2 Intravenous Administration of Urinary Antiseptics 

The only two urinary antiseptics w^hich are given at times by this route are 
jMethenamine and Neoarsphenamine Solutions of the former may be obtained in 
ampoules containing 30 grains Their use once in 24 hours is indicated m patients 
who are too ill to be given the drug by mouth Neoarsphenamine appears to be very 
efficacious in the treatment of chronic pyelonephritis due to staphylococci Wild- 
bolz IS very enthusiastic m advocating the drug in the treatment of resistant in- 
fections of this type Campbell has found neoarsphenamine very efficacious in the 
staphylococcus bacteriuria of children The drug is given as in the treatment of 
syphilis If the urine is not sterilized in six doses, the injections should be discon- 
tinued 

3 Vaccines and Bacteriophage 

Interest in the use of vaccines in urinary infections has been reawakened by 
the work of Cumming and other American urologists during the past few years 
Cummings (Jour Urol 1936, 35, 540 and 1937, 37, 226) has subjected patients to 
complement fixation and cultural studies Vaccines have been made which con- 
tained suspensions of killed organisms of the same strain to wffiich the patient 
seemed h 3 qDersensitive Vaccines so produced are extremely powerful, exhibit a 
high degree of specificity, and occasionally produce violent systemic reactions, 
even when administered in minute doses 

Another advocate of vaccine therapy is M Solis-Cohen (Urol and Cut Rev 
1936, 40, 231) who prepares pathogen-selective vaccines prepared from all the 
orgamsms found in the different areas cultured, the organisms that grew in the 
patients’ blood constituting 90 per cent of the vaccine and the other organisms, 
ten per cent, the latter being included as possibly possessing antigen value 

It is too soon to attempt to pass any judgment on whether vaccines should 
have a place in the armamentarium of the urologist in the near future or not The 
bacteriophage question is in the same status as is the recently reawakened interest 
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fn ^-ncdnes Suffidcnt data havT not accumulated to draw an> conclu^ioris 
Wehrbein and Ncrb {Mn J Surg 1935 29 48) report that thc> ha\c curctl 
7 out of 10 cases of acute p>elonephrilIs In one treatment, but onl> 5 of 24 sub- 
acute and chronic cases were cured Thirteen were Improxed but In 6 the treat 
menl was a failure In 97 patlenU trlth colon badllus infection treated with 
bacteriophage b> MacNeal Frl^bee and Applcbaum (Arch Surg 1934 29 622) 
23 were cured 27 «bowed sj-mptomatlc Improvement fn 24 there vras no satfs 
factory follovN up and in 23 there was complete failure 

Use of Inlying Ureteral Catheter and Pelvic Lavage 

The roRMER Mmtoo Is of great aid In chronic pjclonephrltls cases nhcrc 
drainage has been inadequate and the patient Is In poor condition for an\ opera 
ti\-c procedure \\t prefer to use rclatKcK ^mall size (SI) opaque ureteral 
catheters because the coating Is more resistant to the action of the unnnrj salts 
than arc plain catheters No attempt Is made to Irrigate the renal pelvis there 
being ample drainage alongside the catheter There Is no time limit as to hou 
long the catheter can be left In situ If the urine becomes clear the catheter can 
be withdrawn otherwise it can be safelj left In situ for 2 3 weeks If there Is a 
tender>c> for the ureteral catheter to be expelled when the patient voids we nl*o 
drain the bladder b> an Inl>'lng urethral catheter (Fig 101) In the female a 
Malecot (Fig 69) catheter is preferable for bladder drainage In order to prevent 
expulsion 

Lavage op the bcsal pelvis still remains a great aid In the treatment of 
chronic pj-elooephnlis Small caliber ureteral catheters arc preferable the excess 
of fluid being able to flow back into the blodder and thus to avxiid ov'crdlstenslon 
of the pelvis Of all the drugs for lavage of the renal pclvds nilnte of silver or 
one of the colloidal silver preparations have given us the best results If nitrate 
of silver is used Jt is advisable to begin with a J 1000 solution in distilled water 
and then Increase the strength up to a I per cent solution The contents of the 
renal pelvis are first aspirated with n syringe (Fig 131) and then 10 cc, of the 
olution is Injected with only slight pressure This can be repeated once or twice 
at the same sitting Pelvic lavage ought never to be done more than once a week 
The lavages can be discontinued as soon as the urine is dear and the cultures 
negative 

Elimination of FocL 

This Indudes a search for poaible pnmary sources in the teeth tonsils, nasal 
sinuses upper respiratory tract cervix uteri prostate and seminal vesides. In a 
certain number of cases the renal infection persists even after every effort has 
been made to eliminate primary fod 

The Removal or Treatment of Cauios of Stailt. 

The lesions at or distal to the ureteropelvlc junction may be placed In two 
groups the mechanical and those due to neurogenic disfunction 

LrsiONB Causikg "MEciiAivirAL Obstruction 

(a) urethral such as congenital lesions (phimosis strictures and valves) 
and those of acquired origin (inflammatory and traumatic stricture calculi) 
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(b) vrsicAL, such as the various types of bladder neck obstructions, neo- 
plasms, calculi and diverticula 

(c) UKi Ti HAL, such as congenital lesions (strictures, anomalous blood vessels, 
diverticula, ureterocele) and those of acquired origin (any form of obstruction 
having Its origin in the ureteral wall or adjacent structures) 

(d) RENAT, such as obstruction by various types of lesions (nephrolithiasis 
(Fig 488), neoplasms, acquired and congenital strictures) at the ureteropelvic 
junction 

Indications for Operation in Chronic Pyelonephritis 

The underlying principle of the treatment of chronic renal infections is to 
make every possible effort to save the kidney IMuch can be accomplished by the 
various methods of treatment just discussed plus provision for temporary or 

permanent drainage by means of nephros- 
tomy, uretero- or pelviohthotomy, plastics 
for hydronephrosis and for anomalous 
vessels, etc 

In movable kidney, nephropexy is 
indicated if proof can be furnished (Chap 
35) that the stasis is the result of the ab- 
normal mobility and the resultant kinking 
of the ureter 

Nephrostomy is indicated in cases of 
apparently functionless kidneys One or 
both kidneys can be drained in this way 
for an indefinite period and the nephros- 
tomy can be supplemented by the giving 
of bactericidal preparations (see treat- 
ment) Sisk, Wear and Cummings (Amer 
Jour Surg 1934, 25, 251) and Schulhof 
(Surg Gynec and Obst 1937, 65, 188 ) 
have recently called attention to the definite improvement in renal function in 
chronic pyelonephritis following nephrostomy 

Nephrectomy is indicated in functionless kidneys, if (a) every effort, both 
nonoperative and operative (nephrostomy), has been made to save the kidney, 
and (b) there is recurrent formation of renal calculi, in spite of attempts to pre- 
vent recurrence (see Chap 42) This means that nephrectomy is indicated (a) m 
pyonephrosis, especially when associated with calculus formation, (b) m infected 
hydronephrosis due to any type of obstruction and (c) in atrophic pyelonephritis 
if the kidney is functionless and conservative measures are of no avail m con- 
trolling the infection 



Fif 491 — Urograms from case of per- 
sistent advanced Inlater d pyelonephritis with 
calculus formation Note dilatation of ureters, 
pelves, ind especially, of calices 



CHAPTER 40 


PERI AXD PARARK^^AL INFECTIONS 
(NON TUBERCULOUS) 


Moots or CTTASlCCt OP TUt PaMDIIHIC TATTY CXWICAL MCTVUS 

AcuTi: pDiiHipn*rnc abscm 

OUTOMIC C0XnDt»AT10.T» IHACXOfa 

LOCATIOTI or rai ajd rAJuxEPOTiTH: Assctsa -toatmixt or rnaxtPHtmc axscem 
■ ACrolOLOCY iCl XXB ttx TtWCO^CLraDTlC 0» nE*OLIPOTtATODt PEMKtPIIM 

TIB 


The term perlDcphntls Is looseI> applied clinically to designate an Infection 
In the fatty en\ elopes of the kidne> Anatom 
ically It Is necessary’ to distinguish the penneph 
nc fat proper which Is to be found (Fig 493) 
between the antenor 
(prerenai) and pos- 
terior (retrorenal) 
layers of the fascia of 
Gerota from the para 
nephric fat which is 
external to the fascia 
of Gerota and sepa 
rates the latter (Fig 
493) from the mus- 
cles lying behind the 
kidney (Fig 12) 

Glaically It is impos- 
sible to distinguish be 
tween a pennephntls 
and a paranepbntis 




Fw 492— Rehticrn of peri 
urrtmJ L&d perlnual ibeBllU to 
nrrier Bxid IddDey Thic >bon 
bctir tnfettloD mif tnrd is tl>e 
periorttCTi] tlr*ue» to the peri- 
Sfphritk f«t See tlao Fig 17 


JIODES OF IN\^ASION OF THE PERINEPHRIC 
FATTY CAPSULE 

A, By the Hematogonoua Route 
The bacteria are rarely carried by way of the 
blood vessels directly (A and B of Fig 495) to the 
penrenal fat. In the majority of acute cases the peri 
renal infection Is secondary to coccal infection of the 
renal cortex (C of Fig 495) The cortical abscess may 
rupture Into the pcnnephnc fat directly or the Infec 
tion may extend (D of Fig 495) by way of the free 
communication between the renal and penrenal lym 
phatics 

B From a Pro-exiiUng Chronic Pyelonephritis 

This often gives rise either to an acute penrenal suppuration or to a chronic 
pennephntls (Figs. 498 and 499) of a non suppurative fibrous or fibrolipomatous 
type 


Fkj. 4V3 — ^DtigrBin to 
»how in b*cm (A) which 
has broken throutb the reut 
fucii ind is now locBted In 
Kib^mic rrslcm, Note 4b- 
lencc of doBire of the rmal 
fudB at lower pole of kidney 
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C From Appendiceal Focus of Infection 

By extension from a focus of infection in or around the appendix, especially 
if the appendix is retrocecal (E of Fig 495) , from the duodenum, colon or liver 

D Infection of the Retro-peritoneal Tissues and Especially of the 
Perirenal Tissues 

This may result from extension upward along the posterior peritoneum or 
along the pen-ureteral sheath from the prostate, seminal vesicles, parametria or 
bladder (see Fig 492 and F of Fig 495) 

E Transcapsular Rupture of the Kidney 

This, due to either a subparietal injury or a penetrating object giving rise 
to a hematoma, may result in secondary infection and perinephritic abscess 
(Chapter 33 ) 


ANATOjMIC CONSIDERATIONS 

1 Role of the True or Fibrous Capsule of the Kidney 
The renal capsule, i e , the true or fibrous capsule, is a structure which con- 
tains in addition to fibrous tissue, some smooth muscle and elastic fibers It 



Fig 494 — Diagrams to show location of most common para- and perinephritic abscesses 
A Localized abscess in the pennephric fat 

B Diffuse suppuration m the pennephric fat , 

C Abscess in the paranephric fat between postcnor layer of renal fascia and lumbar muscles 

envelops the kidney somewhat loosely, but quite securely, and covers it much m 
the manner of a hood, being firmly attached at the hilus, where the pelvis and 
vessels enter Due to this loose attachment, the fibrous capsule can be readily 
freed from the surface of the kidney, and thus decapsulation can be done without 
injury to the parenchyma All other parenchymatous organs have a capsule which 
IS firmly attached, and cannot be removed without injury to the underlying 
parenchyma The loose attachment and the elastic fibromuscular structure of the 
true renal capsule, permit its perfect adaptation to changes in the size of the 
kidney which result from variations in intrarenal tension 

The protective role of the fibrous capsule is seen in subparietal (Chapter 33 ) 
injuries of the kidney, most of which are subcapsular Even when the kidney it 
self is extensively damaged, the capsule remains intact In cases of perinephritic 
abscess of extrarenal origin, extension to the kidney only occurs when an erosion 
of the protective fibrous capsule has taken place 
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Even in diffuse penrenal sderosa (A of Fig 499) tire infection is earned 
to the penrenal fat by way of the lymphaUcs around the renal pedicle (Fig 31) 
DO direct extension from the cortex to the penrenal fat taking place 

In extensive pen renal sclerosis commonly assoaated with chronic calculous 
pyonephrosis and also m replacement lipomatosis (Fig 523) where the kidney is 
almost entirely replaced by fat, the bamer of the capsule still remains A plane 
of cleavage can practically always be found between the true or fibrous capsule 
and the kidney and the kidney can usually be readily shelled out from the sur 
rounding infiltraUon when this plane of cleavage (Figs 718 719 and 720) has 
been reached. However if the patient who has had a chronic pen renal infection 
has been previously operated and decapsulation was done there is no barrier to 
the spread of Infection to the kidney from without and vice-versa from the kid 
iie> outwanb to the surrounding tissue Thus in operations on the kidney where 
decapsulation has been previously done particularly in chronic calculous pyo- 
nephrosis one frequently finds a solid mass of Infiltrated scar tissue m the loin 
in which the kidney is often indistinguishable or completely destroyed Thus de- 
capsulation can be a decided hindrance if a secondary operation must be done 
I\e have found (Jour UroL 1937 38, 421) that when fluid Is injected be 
neath the true or fibrous capsule it is rapidly absorbed by the kidney WTien an 
Indlgo-carmln solution is employed this absorption can be verified by the fact 
that urine obtained by ureteral catheterlration is stained by the dye almost Jm 
mediately after the subcapsular Injection of the blue solution. There is evidently 
a constant interchange of tissue fluids between the kidney and the subcapsular 
space 

We have found at operation a condition which might be termed hydrocele 
of the kidney, in which there Is an accumulation of fluid under the capsule This 
Is probably due to slow re-absorption by the surface of the kidney and may m 
dicate some renal deficiency 

2 Role of the Renal Fascia 

Tbe pennephric fat is enclosed in an envelope formed by the pre- and retro- 
renal layers of the renal fasaa or fasda of Gerota. These layers ore umted above 
but not below as best seen in a coronal section (Fig 493) In a horizontal sec 
tion (Fig 494) these two layers of the renal fascia fuse along the outer (lateral) 
border of the kidney while toward the inner (mesial) border they are continued 
over the vessels and may or may not unite with similar layers from the opposite 
side of the body As the result of the absence of fusion at the lower pole there 
Is a direct communication not only between the fat surrounding the kidney and 
that of the ureter (Fig 492) but also of this perirenal and periureteral fatty 
tissue with the cellular tissue around the true pelvis In addition to this pen 
ncphrlc fat there Is another cushion or layer of adipose tissue known as the 
paranephric fat which lies between the retrorenal or posterior layer of the fascia 
of Gerota (Fig 493) and the muscles of the posterior abdominal wall (Fig 
494) This pararenal layer of fat v-aries greatly In thickness and is in direct con 
tact with the Infenor surface of the diaphragm. The blood supply of the pert 
nephntlc fat is den\-ed from branches of the mam renals the adrenals and 
spermatlcs. The arteries as well as the veins form a network around the kidne\ 
(Fig 30) ^ 
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LOCATIONS OF PERI- AND PARANEPHRITIC ABSCESS 


A ptimary localization of infection in the pen- or in the pararenal fat is 
rare In the majority of cases, a perinephntic abscess is due to an extension into 
the perinephntic fat of a primary focus in the kidney The perinephntic abscess 
IS usually quite localized and in direct contact with the renal focus There may 

be only a single or several such perirenal ab- 



scesses, depending on how many cortical foci 
communicate directly (A of Fig 494 and B of 
Fig 495) or indirectly (D of Fig 495) witft 
the perinephric fat Hence in operating, it is 
well to bear this in mind, by palpation of the 
cortex for other foci A perinephntic abscess 
on the anterior aspect of the kidney is rela- 
tively uncommon Most often, the abscess is 
near one of the poles or along the posterior 
surface (C of Fig 495) of the kidney The 
early symptoms depend on the location of the 
abscess Although at first localized in the pen- 
nephric fat, the suppuration may become dif- 
fuse (B of Fig 494) and then break through 
the fascia of Gerota so that the paranephric 
fat IS involved (A of Fig 493) If this exten- 
sion takes place at or near the upper pole of 
the kidney, a subphrenic abscess (Figs 493 
and 497) may result with possible rupture into 
the pleural cavity or even into the bronchi 
As a rule, however, suppuration in the peri- 


Fig 495 — Diagram to show sources nephritic fat does not extend very far in an 

"fi'alogS^uTform, foci of in- upward (cephalad) direction, being limited by 
fection elsewhere m body (see text) the union of the prerenal (anterior) and retro- 

to t„bph 5 n“'sp" C? renal (posterior) layers of the fascia of Gerota 

C Extension of mfection from cor- (Pjg 492) In a downward direction, such a 
tical abscess of kidney to fat around it , ” . , , r r . -oad 

D Same as C but by way of limitation of the Spread of infection can reaa 

lymphatics , , , ily occur or vice versa, it may extend from the 

extending to permephne fat periureteral (Fig 492) to the perirenal lai 

mfcction from perinephntic fat lying within the 

prostate, etc , along periureteral sheath ^ ^ „ ■, .i,, m 

fascia of Gerota is adherent indirectly m 

front to the posterior parietal peritoneum and indirectly behind to the quad 
ratus lumborum and psoas (Fig 494) muscles from which it is separated by t e 
pararenal fat Large accumulations of pus may occur in front of the kidney wi 
out showing localizing s 3 Tnptoms We have recently observed such a case in wbi 
a septic condition developed following transvesical diathermy for tumor About 
two weeks after the operation, a mass was found in the left upper quadrant Ex- 
ploration through the usual kidney incision revealed an abscess containing 1500 


C Extension of infection from cor- 
tical abscess of kidney to fat around it 
D Same as C but by way of 
lymphatics 

E Retrocecal appendiceal abscess 
extending to permephne fat 

F Extension of infection from 
prostate, etc , along periureteral sheath 


cc of pus, which was found in front of the kidney 
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In the nujorIt> ol cam the peniwphrilic abxms i« the rnuH ot the meta 
static localiiatlon of bacteria of the coccal tape The prlmao focus Is usuallj a 
furuncle a carbuncle or 'omc similar focus in the superficial tissues In one of 
our senes, the abscess followed the Infection incident to the bite of a mosquito 
Staphjlococd are more commonlj the catisatKc organisms than nnj other t>-pc 
ol pj-ogenic bacteria. Their localliation In the cortca of the bldnej Is s-erj often 
followed bj extension as explained abose to the perinephric fat In pcnnephritlc 
abscess secondary tn a pyelonephritis the organisms most commonly found be- 
long to the B call group At times cases are encountered In which the abscess 
de\-eloped as the equel of an infection of the upper rc<piraion tract In one ot 



Flo. s^Oft— A Am of trud (fndmif* ovtr Olofo«tal rpact In berth a retrocrcal appfo 

abtee* tai one trourKl Vomer pok o( kJdnr\ 

B D^enm to rhom prorlcnJij o{ % rHrweoU appendtcral ab<m to Udoo (A) b ab»ms 
caritT 

C PrrineT*irilk aliveai at kmrr pole ol XWne) 

OUT cases a child who had an Infected N*acclnaVlon wound gave a hi5tor> of 
having been hfeked ontt the nght costovertebral region a few da>*3 before the 
^’accinal^on The cltnical picture of a right sided pennepbrlilc abscess presented 
about three weeks after the lnjur> The Injury bad no doubt fQ\orcd the locnliia 
lion In the Hdney of bacteria from the Infected N-accinatlon wound 

CUMCAL PlCTURiiS 
Acun: PcRiNcruBmc Abscess 

These vary greatly but In general one may speak of cases presenting a 
typical and those presenting an atypical clinical picture 

1 Typical Coiea. Tenderness and rigidity over the corresponding iliocos- 
tal space (Fig 496) persistent high temperatures and leukocytosis are the triad 
of symptoms which should lead to the suspicion of the presence of a perinephritic 
abscea especially if there is a history of some pnmary skin or upper respiratory 
tract Infection or of trauma over the kidney region. Examination of the urine In 
most cases fails to reveal any oboormal changes A unilateral bactcrluria has 
been mentioned by some author* but it Is not constant enough to be of any 
value There may be fixation of the lumbar region on movement and a deviation 
of the spine to the opposite side When the perirenal involvement b very marked 
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and especially if there is an extension downwards, the thigh and leg of the 
involved side may be flexed This may be of some diagnostic value 

When a trauma has preceded the abscess, the involved side is tender and 
some tumefaction and fever are to be noted 

Metastatic (hematogenous) infection of the perinephric fat may occur, but 
it IS relatively rare and gives rise to the same clinical pictures as when the peri- 
nephritic abscess is secondary to a metastatic focus in the renal cortex 

2 Atypical Cases The clinical picture in this group can be best illustrated 
by the history of a patient seen by one of us A young man, 20 years of age, was 
seen on account of a steady rise of temperature with but slight morning remis- 
sions, marked leucocytosis and a negative Widal reaction for typhoid About 
three weeks before, a large furuncle on the back of the neck had been opened 
There was a complete absence of any localizing symptoms except moderate rigid- 
ity over the right iliocostal space (Fig 496) Further examination revealed the 
presence of a right pennephntic abscess w'hose drainage was followed by recovery 
In general, we cannot urge too strongly ahvays to keep in mind the existence 
of a permephntic abscess in all cases of persistent rise of temperature especially 
in the absence of any localizing signs indicating such a source of the fever 

DIAGNOSIS 

The objective findings are of considerable value They include 

(a) Plain Radiography Obscuration of the psoas shadow of the involved 
side appears early and is a frequent finding Irregularity of the renal outline at 
the site of the abscess can sometimes be noted early The diaphragm is often 
elevated and fixed on the involved side There is no renal mobility on fluoroscopy 
However w^e can recall one case diagnosed as renal tumor with extreme mobility 
of the kidney W'hich proved to be a pennephntic abscess 

(b) Excretory or Retrograde Urography The abscess may compress^ 
the kidney to such an extent, as to give rise to changes which may simulate those 
observed in renal tumors (see Chapter XLIII) in the form of filling defect or 
deformities (B of Fig 498 and Fig 508) of the renal pelvis and its cahces As 
a rule, these disappear following drainage of the abscess The ureter may be de- 
viated, or the kidney rotated and displaced mesiaUy, laterally, upwards or down- 
wards 

The above objective findings taken in conjunction with the clinical history 
will enable the diagnosis to be made in most cases 

We were impressed in a review of a series of cases by the long interval be- 
tween the appearance of symptoms and the diagnosis which is often made very 
late in atypical cases 

Retrocecal appendicitis (Fig 496) may offer considerable difficulty in differ- 
entiation Lumbago can be readily differentiated 

Acute staphylococcus cortical infection of the kidney, according to Beer, 
will give rise to costo-vertebral tenderness, rigidity and leukocytosis, but when 
no suppuration develops, the symptoms clear up within a few days When localiz- 
ing symptoms persist for a week or more, then pennephntic abscess must be 
considered 

^ Menville has reported four cases in which a lateral view of a retrograde pyelogram re- 
vealed displacement anteriorly of the kidney by the pennephntic abscess 




Fki 497— Rndtofmpb of rij±t ikM cebpbrmk atncm. hMe ek\'at}oD ol risbt dome ot 
dbi^ngrei and obUlmtloa of (be cotlophmk atoot. (illchiel Rroe IIcrfrHli] ) 



Fm. 498 — r\ek>fTim«, mtalnliDg bow perfmial coodltJoii* mijr caote pyelogrtphic clntiitc*. 
A Jloiied dbtoruon of calico thte t perirenal aderoda. 

B. MaH-ed conopiwJoQ of calko and renal pehrii with dJffilacaDart of trrricr In perinephric 
abaceM. (Dr KoOi cue) 


Chronic suppurative perinephriUs may simulate typhoid fever tuberculosis 
d>'3enterv and gastro-enterlUs, tVben the abscess Is sub-diaphragmatlc it may 
present symptoms due to diaphragmaUc or pleural Irritation and may be mis- 
taken for (-hronfc bronchitis or emp>'ema 
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TREATMENT OF PERINEPHRITIC ABSCESS 

Operative interference through the ordinary lumbar incision (Chapter 53) 
IS indicated as soon as the presence of a pennephntic abscess is suspected in 
order to prevent extension of the infection Beer recommends decapsulation wth 
drainage of the abscess as the best form of treatment, for diffuse coccal infection 
of the kidney We are of the opinion that if the patient is very septic and one 
has established the presence of a good functionating opposite kidney with the 
aid of excretory urography, that it is better judgment to remove such a diffusely 
infected kidney (see Plate XI) after opening the pennephntic abscess In most 
cases, however, there is only a single or perhaps a second cortical focus of sup- 
puration which IS responsible for the pennephntic abscess If such be the case, 
simple incision and drainage of the cortical foci suffices, without exposure of 
the entire kidney and decapsulation 

B 


Fig 499 — A Marked perirenal thickening invohing also ureter and renal vessels 
B The kidney after protracted infection has become atrophic and is completely buried in a 
mass of fibrolipomatous tissue 

In some cases where the kidney shows evidence of considerable destruction, 
and suppuration continues for a long time, secondary nephrectomy is necessary 
This IS usually a difficult procedure 

YTien the infection has been the result of extension upward from the para- 
metria in the female, a simple incision in the loin is frequently insufficient A 
low anterior abdominal incision with counter drainage helps considerably because 
this abscess cavity extends along the course of the entire posterior peritoneum 
In some cases vaginal drainage may be necessary 

We have observed a number of cases clinically, demonstrating ascending im 
fection from the adnexa and also cases of descending infection from the kidney 
along the pen-ureteral sheath In one case, a right pennephntic abscess developed 
as a puerperal complication Follo-uang drainage, a left sided pennephntic abscess 
presented which was also drained In a second patient, the pennephntic suppura- 
tion followed a chronic prostatovesiculitis In a third case, the pennephntic 
abscess followed erosion by a calculus of the bed from which the prostate ha 
been removed one year before 

When a carbuncle of the kidney is present it can usually be excised or 
curetted, and the rest of the kidney saved Even though the involved area is 
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extensive this can be done relatively safely for it is a bloodless procedtire because 
there is often an accompanying infarction of the vessels supplying the involved 
area. 


fibrosclerotic or fibrolipomatous perinephritis 

As the result of chronic Inflammatory changes due to infection the peri 
renal fat is replaced by a fibrosclerotic or fibrolipomatous tissue which forms an 
envelope varying in thickness (Fig 499) from a fraction of an Inch to one or 
more inches This sclerotic transformation of the perinephric fat not only sur 
rounds the kidney proper but also its pelvis (perlpyelltis sclerotica), the vessels 
of the pedicle and even the ureter 

Fibrosclerotic or fibrolipomatous perinephritis also sometimes termed “pen 
renal sclerosis is nearly always secondary to a pre-enstmg chronic renal Infec 
tion but it may occasionally follow acute locaiixed cortical suppurative fod 
Such perirenal changes have also been observed after a severe injury of the kid 
ney Of all of the sources of chronic renal Infection a fibrosclerotic or fibrolipo- 
matous perinephntis most frequently complicates a calculous pyonephrosis or 
a tuberculous pyonephrosis (see Fig 718) At times a carbuncle of the kidney 
(Fig 481) may be complicated by a considerable degree of fibrous perinephntis 
Diaguoiia* Clinically, one is seldom able to recognize a fibrosclerotic or 
fibrobpomatous perinephntis before operation because of the predominance of 
the symptoms due to the underlying chronic Infection in the kidney A persistent 
doll pain in the kidney region following mjury should lead to the suspicion that 
such pcrinephritic changes are responsible One must think of such a condition 
in cases of perlnephriac abscess following operation if excretory or retrograde 
urography reveals evidence of compression of the callces (Fig 498) and pelvis 
A* to treatment removal of the fibrosclerotic or fibrolipomatous envelope 
la of no avail as long as the underlying Infection of the kidney canixil be con 
trolled. 
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GENERAL CONSIDERATIONS 

In tuberculosis of the urinary tract, the primary localization of the infection 
IS in the kidnei'^ From here it is earned downward by the urine to the ureter, 
bladder and, less often, to the urethra The only exception to this rule is when 
the infection, having already involved one kidney, extends to the other side by 
way of the bladder and ureter of the other kidney (see routes of infection) 

Incidence, Age, Sex, Side 

Renal infections constitute a large percentage of the diseases of that organ, 
hence it is of interest to note that Illyes reports (Jour d’Urol 1936, 42, 309) 
that 1071 (52 4 per cent) of 2043 operated cases of infection of the kidney ob- 
served at his clinic, were tuberculous 

Age Wildbolz states that the majorit)'- of cases are found between the ages 
of puberty and forty years In 863 nephrectomies performed at The Mayo Clinic 
between 1894 and 1923, Judd and Scholl found that 85 per cent were in patients 
from 20-50 years old 

Illyes (loc cit ) found that in 83 1 per cent of 1358 cases, the patients were 
between the ages of 20-40 years, thus 
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IX 
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Sex According to Wildbolz, there is no difference in the number of males 
and females, whereas Judd and Scholl, in 863 nephrectomies for renal tubercu- 
losis, noted a predominance of males over females, le, 556 to 318 respectively 
This IS also true of the observations of Illyes, who reports 729 males to 501 
females in 1,350 cases . 

Sides Tuberculosis of the kidney clinically is a predominantly umlatera 
condition during the early period of its development Illyes found a umlatera 
renal tuberculosis in 92 per cent of 1350 cases before operation This diagnosis 
was confirmed at operation (nephrectomy) in 1071 (79 per cen t) of the 13 0 

^ The subject of Tuberculosis of the genitalia in the male is taken up in Chapter 20 
721 
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cases The disease was bilateral m 107 (7 9 per cent) of 1305 cases, Wildboli 
(Textbook 1934 ediUon) state* that renal tuberculosis is bilateral from the onset 
m fifteen per cent of the cases seen clmlcally 

Medlar (Wise, Med Jour 1926 25 59) and more recently Band (Edln 
burgh filed Jour 1935 42 162) have found that the lesions are bilateral In the 
kidneys of individuals dying of pulmonary tuberculosis Such observations are 
of much mterest from the standpoint of pathogenesis (see below) but of no 
clinical Importance (see Pathologj) 

We shall discuss this question of bilaterallty again under Diagnosis and 
Treatment 


PATHOGENESIS 
Routes ot Infection 

HematogenoiiB Route It is the consensus of opimon that In every case 
of renal tuberculosis except those to be mentioned under the second (ascending) 
heading the baaUi reach the kidney by way of its blood-vessels 



Fm. 500 — Cyrtotmn* b two CE*a of mul tobercolodj Tht hfljtenl rcHux. Tbh ffluftrato 
ow of the ta »hich Infection of the oppofUe kidney cm occm- Note the fm*lJ cootneted 
bidder f c«e ihown b B ind the reflirc bto the uretcnl iturap after nephrectomy 

Axcendmg Route BTieu one kidney Is infected by the hematogenous 
route the opposite one can be invohTd in one of the following ways 

(a) B> reflux of infected urine from the bladder Into the ureter i,c by a 
ureien>\*esical reflux (Fig 500) 

(b) B> wa> of extension from the l>TnphaUcs of the bladder wall to those 
of the ureter as shown b> Bauerelsen, 

(c) B> wa\ of the blood t-essds of the second kidne> into the general dr 
culation from a focus In the pnmarilj im*oh-ed one or from some cxtrarenal 
focus 
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Association of Renal and Genital Tuberculosis 

This occurred at an early stage, i e , both independently by the hematogenous 
route, in 10 per cent of the cases reported by Lee and Bowes (Brit Jour Surg 
1934, 21, 83) and 12 per cent of those reported by McClelland (Canad Med 
Assn Jour 1933, November, 514) Genital tuberculosis secondary to established 
tuberculous renal infection has been noted in 30 per cent of cases by Young 
(Practice of Urology, 1926) and others The bladder is secondarily infected by 
both renal and genital tuberculous lesions 

Types of Tubercle Bacilli in Urogenital Infections 

The types of bacilli which act as causative organisms in both renal and 
genital tuberculosis are, in the order of their incidence, the human, the bovine 
and the avian 

Two recent reports as to the relative incidence in renal tuberculosis are 
those of David Band (Edinb hied Jour 1935, 42, 162) and of Alston and Grif- 
fith (idem p 175) The former found the human t>^e of tubercle bacillus in 21 
and the bovine tj'pe in 10 patients with renal tuberculosis Alston and Griffith 
found about the same proportion of bovine tj’pe infections, viz 13 (30 9 per cent) 
of 42 cases As to the avian tj^ie, it is vety^ rarely found clinically Katz (Jour 
d’Urol 1931, 31, 18) reported a case of renal and another of epididymal tuber- 
culosis due to the avian tj^e 

Loewenstein and, more recently, Carli maintain that the avian t}T5e of in- 
fection gives rise to a clinical picture like that of a generalized sepsis R Welti 
(Zeit Urol Chir 1933, 38, 115) states that there is no characteristic clinical 
picture and that the only criteria of an avian tj^je of infection are (a) the appear- 
ance of the cultures on various mediums, (b) the skin reactions, and (c) the 
results of animal inoculation 

Differentiation of Tubercle Bacilli Each of the three t}^es, human, 
bo^^ne and avian can be distinguished b}'^ the appearance of the growth on cul- 
ture media and by their pathogenicity for guinea-pigs, rabbits and fowl Both 
the human and bovine tj^pes are pathogenic for guinea-pigs and rabbits, the 
bovine more so for rabbits than the human tj^je, but not so for fowl The avian 
tj'pe IS nonpathogenic for guinea-pigs but the intravenous injection is followed 
in 5-7 months by an osseous and poljmrticular tuberculosis with absence of 
visceral lesions The subcutaneous inoculation of a fowl with the avian type gives 
rise to a generalized infection In 61 cases studied at the Wildbolz clinic, Welh 
Mas onty able to find an avian infection in two and even in these, although the 
growth was considered Dqncal for the avian tj^e, the conclusion was reached that 
the infection in the two cases was due to an atypical strain of the human type 
of bacillus 


PATHOLOGIC CHANGES 

Those of the kidney are found in one of the following forms 

1 The acute and subacute miliary type of infection 

2 The chronic t}^e of infection 



Fia 501 — Cron tod Uitoloj^iod lesions In lodptent muJ tuberculosis. A. Incipient uken 
Lh-e tubcrculcna lesion of papHU u seen with aid of a macrd/v-lnc Bl3«e, B Mieroplvoloicraph 
of MEM Mon. Very eirijr Mon vith Unf nicer and ninserous plant rtfli. (Coarte^ of Dn. 
DimUa and Schaffhatoer of Zorich Switamod) 

tuberculosis. In either case the renal infection is indistlnRuI^hable from the 
symptoms inadent to the generallied or pulmonary localltations. 

In the acute and subacute forms the 
tubercles ore almost inv-ambly found in | 
relation to the glomeruli of the renal cor 
tei They are usually bflateral as both 
Medlar (Amer Jour Path 1926 2 5) and 
Band (loc dt ) have shown in patients 
dying of pulmonary tuberculosis Some of 
these tuberdes become fibrosed I e heal 
■Tjontaneously In the examination of the 
kidneys of ISO rabbits inoculated with the 
bovine type of tuberde bacillus the tuber I 
des were also found to be bilateral and 
cortical 

Chkonic Forms 

These inclnde 

(a) Caseocnvemous type (Figs. 503 
SOS 511 and 515 ) 

(b) Disseminated nodular type ' 

(c) Fibrous or Indurative type Fm. 502-.MJcrophoioimph of a pri 

(d) Tuberculous nephritis. Mty nbcorticil Mon wfih cphhHiokl can 

r- m Itrealcy rouud-ctlled InfiltiiUon 

The Caseocavernooi Type of p*pni* hi tndpieDt renal tubemloeli. 

This is found in the majority of din Dlmtia and Schaffhau*er 

leal cases Srftx«land.) 

E«lt Staoi The appearance of the snrface of the kidney does not diBer 
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from that of the normal organ The early changes are only to be seen on section 
of the kidney, in the form of minute ulcerations (Figs SOI, 502 and 514) on the 
surface of the papillae or in the point of reflection, termed niche, of the mucosa 
in the minor cahces Lieberthal and von Huth (Jour Urol 1933, 30, 153) state 
that small ulcers on the papillae are often missed because the individual calices 
are not exposed to their termination These ulcers are often so minute that it is 
necessary to use a magnifying glass to detect them One should always make 
serial sections of areas where the mucosa presents a greyish discoloration or 



Fig S03 — Operative specimen from case of extensive tuberculous involvement of lower half of 
kidney Only symptoms were those of a chronic c\stitis 

minute erosions in cases in which early ulceration is not found Often the tuber- 
culous focus is still submucous and only visible on histological study in these 
early cases 

More Advanced Stage The infection which began on the surface of the 
papillae now extends into the medulla and then into the cortex More and more 
papillae show evidences of ulceration (Figs 501 and 514) and one sees cavities 
whose lining presents a necrotic caseous appearance (Fig 511) Some of these 
cavities commumcate with the pelvis, others do not or only indirectly We wi 
refer later to the intermittent discharge of tubercle bacilli into the urine as a 
result of alternate closure and reopening of the communication between the cavi 
ties in some cases and the renal pelvis . 

The surface of the kidney now begins to show evidences of the sprea o 
the infection from the medulla into the cortex Tubercles either having a u 
greyish appearance or already yellow because of caseation, stand out as sing e 
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or KTouped nodules In some areas, the surface Is 
Ijing close to the capsule (Fig 504) The spread of 


bosselalcd because of cavities 
the infection from the primarj 



poun^ oppctthc Ud«r rilOKint eJleTOl\*c drtlnirtkin it titoe of iboxT nephirctomj 


foa in the papDlae to other parts of the kidney takes place by way of the tubules 
as well as by means of the blood vessels and lymphatics 

TouriNAi, Stacc The kidney loses its normal bean-shaped outline and the 
surface becomes a senes of eleva 


uons and depressions (Figs. 504 
and 505) U the bossclauon as H 
13 termed becomes very marked 
\cry few tubercles arc now to be 
seen and the kidney may become 
enormously enlarged The sue de- 
pends to a great extent on whether 
the tuberculous pyonephrosis Is 
able to expel the caseous contents 
of Its cavities Into the renal pelvis 

TUEEBCUXOXJS HYDRONBPHltO- 

SI8 In many cases instead of see 
ing on section an appearance like 
that of Fig 514 ie a tuberculous 
pyonephrosis, one may find simply 
the entire parenchyma replaced by 
a series of cavities (Figs 504 and 



505) filled with turbid urine The 
term tuberofious hydronephrosis is 
appbed to this type of terminal 


Fro 50S — Opentiro i pc c lu u ;n of tuberculma 
Iddoev Qhl*tnthm twolt* ol ciriy oedinion of petde 
outlet wltiJ deTekJpmeot of hyiitiwplirTjtlc trophy 
of pamKfaynix 


Stage 

Occluded Tuberculosis (AirroNEPHiiEcToiiY) In some patients as the 
result of closure of the outlet of the renal pelvis by specific Inflammatory changes 
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and subsequent acatnzation, the tuberculous p 5 'onephrosis ceases to communi- 
cate -^nth the ureter and the term occluded tuberculosis is applied These are the 
cases which are supposed to have recovered because tubercle baalli and pus are 
no longer found in the urine The term autonephrectomj'^ is also used for these 
occluded pj^onephroses Thej’- continue to be a menace to the patient, because 
of the constant danger of a generalized miliary tuberculosis due to the presence 
of still virulent bacilli in the caseous contents of the cavities 

The iKTv^omrEMENT of the fatty capsule results in the same sort of changes 
as were described in cases of chronic nontuberculous pj^elonephritis (Chap- 
ter 39) We have encountered cases in which the capsule was half an inch 
m thickness, as the result of inflammatory changes, m tuberculosis of the 
kidne}'' 

At times, a mixed infection of nontuberculous and tuberculous character is 
observed, the pus shoving on smear and culture both the Staphylococcus aureus 

and the tubercle bacillus The 
clinical picture in these muxed 
infection cases often resembles 
closely that of an acute nontu- 
berculous pyelonephritis (Fig 
506) 

The Disseminated Nodu- 
lar Form 

This IS rare In 1000 ne- 
phrectomies for renal tuberculo- 
sis Wildbolz only found it m 6 
or 7 cases The chief distinguish- 
ing feature is the absence of cav- 
it}'’ formation in spite of the de- 
velopment of nimierous areas of 
conglomerate tubercles in the 
cortex and medulla The clinical 
course is a ver}'’ slow one and not 
apt to give rise to a miliary tuberculosis as formerly taught 
The Fibrous or Indurative Form 

Here neither cavit}’’ formation nor caseation take place The outstanding 
feature is widespread fibrous tissue changes not onl}'^ around the few tubercles 
to be found in this form but in the intertubular spaces so that the histologic 
picture IS like that of a chronic interstitial nephritis 
Tuberculous Nephritis 

There is still a lack of unanimit 5 ’^ of opinion as to whether this form exis^ 
Wildbolz maintains that as the result of a tuberculous infection, nonspea c 
inflammatory changes can take place, and that tubercle bacilli will be found in 
the urine, although no tubercles have developed in the kidne}'' and tuber e 
bacilh can only rarely be seen after hundreds of serial sections have been staine 
Dimtza and Schafihauser as well as von Huth and Lieberthal take issue 
opinion of Wildbolz and rnaintain that a tuberculous nephritis as define 3 
him does not exist 



Fig S 06 — Temperature chart in case of mixed 
nontuberculous and tuberculous renal infection Note 
transitorj^ fall of temperature after opening of pen- 
nephritic abscess m pus of which both staph} lococcus 
aureus and tubercle bacilli were found 
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Changes in Other Portions or the Urinary Tract 
These appear quite early In some cases and late In others Tuberdes appear 
on the mucosa of the renal pelvis at first near the papillae and soon all o\-er the 
surface. Some break down and form ulcerations on which calcareous deposits 
may take place. Similar gjecific (tuberculous) changes are observed on the mu 
cosa of the ureter In some cases the infection extends to the other coats of the 
ureter with resultant stricture formation, so that the possibility of such an etiol 
ogy must always be kept In mind m ureteral stricture The Invasion of the ure- 
teral wall IS so marked at times that it can be felt as a hard fibrous cord per 
\aglnam or at operation Is found to be the siee of the adult little finger The 
changes in the ureteral orifice and bladder will be discussed under cystoscopic 
diagnosis. 


CLINIOVL IICTUREh 

The chief clinical feature of urethral tuberculosis secondary to renal or 
genital tuberculosis Is the tendency os In the case of the ureter to stricture for 
mation Richter (Acta Chir Scand 1925 59 2J7) reported two cases of general 
ued mlhary tuberculosis following the dllatatioD of such a stricture 

Renal Tuberculosis in Cunical Pictures 

In nearly every case of tuberculosis of the unnary tract, there Is a single 
or a closely allied group of complaints for the relief of which the patient has 
come to the physidan In order to simplify the subject, we believe that it is 
advisable to take up the clinical pictures under which renal tuberculosis and its 
sequelae appear rather than to b^ln with a description of Individual symptoms. 
A glance at Fig 507 will md in understanding this division Into cUmcal pictures 
These will be first enumerated and then taken up In detail 

1 Disturbances in the act of urination 

2 Sudden initial painless hematuria 

3 Dull pain over kidney or initial typical ureteral colics 

4 Initial symptoms of acute or chrorJc renal infection Indistinguishable at 
first from those due to nontuberculoua Infectlon. 

5 Discovery of a mass over the kidney region without symptoms referable 
to the unnary tract. 

Let us consider these separately 

Disturbance* in the Act of Urination 

This clinical picture constitutes at least 75 per cent of nil of those which 
renal tuberculosis presents. As a rule the Individual symptoms appear gradually 
increasing in seventy over a period of months to y'cars. They are 

(a) Frequency I.C., an increased desire to unnate The history* of the mode 
of onset is often as foUows The patient has noUced that a few months ago, per 
haps longer there has been an increase In the number of times he or she ex 
perienced the desire to void urine. This may have occurred only at night i.e noc 
turia, or during the day With night workers, the opposite of course Is true 


S« taktsf of hfatory in Cbapter 10 
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Gradually the frequency increased so that instead of being obliged to void perhaps 
once or twice during the night, he is obliged to get up almost every hour Dunng 
the day this desire to empty the bladder has gradualK increased, until the in- 
tervals are reduced to fifteen to twenty minutes This combination of frequencj' 
during the night or nocturia, and of the same bladder sjTnptom during the daj^, 
is termed diurnal frequency 

At the onset, the patient states that he (or she) could wait when the desire 
to void was felt, but that as the frequency increased, so did the inability to con- 
trol the emptying of the bladder, until in some cases, the urgenc}^ becomes im- 
perative 1 e the moment the desire to void arises, the urine must be passed or 
incontinence ensues In children and \mung adults, incontinence is often the only 
complaint We recall a case in which a boy of sixteen was referred because of this 
symptom, which had existed for several months As soon as he passed marked!} 
turbid urine, full of pus, it was evident that the incontinence was not of a func- 
tional nature 



Fig 507 — Relative frequence' of the out- 
standing symptoms (see clinical pictures) in renal 
tuberculosis Note predominance (75%) of those 
with symptoms of cystitis 


(b) Pain on Urination Some 
patients will gi\e a histor}’’ of pain 
accompanying the frequency, from the 
onset This is exceptional The usual 
sequence of events is, that after sev- 
eral months of the above described in- 
creased desire to void, the act of urina- 
tion IS either preceded, accompanied 
or followed by pain At first, this is 
not severe, but as the changes develop 
m the \acmity of the bladder neck, 
the pain before, during or after each 
urination becomes the outstanding 
feature of the patient’s complaints, no 
matter whether the primar}'^ focus is 
in the kidney or in the genital tract 
The irritation at the vesicle neck may 
give rise to reflex spasm of the vesical 
sphincters at this point and m the 


membranous urethra, so that the symptom spoken of as tenesmus, appears The 
patient states that hardly has he (or she) made the effort to empty the bladder and 


experienced excruciating pain, both during and after the act, than there is a recur- 
rence of the same cycle at such frequent intervals, that life seems intolerable 
Often this tenesmus (formerly called strangury), is accompanied by the expulsion 


of a few drops of blood 

The visible bladder changes are often out of all proportion to the sub- 
jective symptoms This is true especially of frequency as will be referred to 
later, in the section on cytoscopy in renal tuberculosis In the later stages, when 
ulceration at or near the vesical neck is common, it is not difficult to understand 
how this reflex arc is stimulated and the exposed nerve endings cause painful sen- 


sations to be transmitted to higher centers 

Pain over the bladder, independent of urination, is uncommon One can often 
elicit tenderness on suprapubic pressure, but this is of little diagnostic value 
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As the bladder sj'mptoms develop the capacity decreosca so that even the 
presence of 50 to 100 cc giv’O rise to the desire to void This intolerance is at times 
reflex but in general Is due to local bladder changes and may (see end results) 
continue for months, ev-en years after removal of the involved Udne> It is due to 
changes resulting in the soolled ‘^contracted bladder The persistence however 
of bladder sjTnptoms after operation should always lead to the suspicion of an 
involvement of the remaining kidncj This intolerance of the bladder to fluid is 
the cause of the incontinence so often complained of, m the history given b> 
advanced cases. It Is an important factor as we shall see in making cystoscopy 
a most difficult and at times impossible procedure The intolerance of a tuber 
culous bladder to silver preparations Is a feature which should always be noted in 
taking a history 

WTen one takes into consideration the observntion that at least 75 per cent 
and in the opinion of one urologist* 85 per cent of all cases of renal tuberculosis 
come to the ph>'sician with the history of bladder symptoms, the necessity of keep- 
mg in mind the possibility of such an underlying cause cannot be overemphasized 

Hematuria as the Outstanding Clinical Feature 

This Is the first symptom in about five per cent of all cases although It accora 
panics the v’csical symptoms In a much larger number at some period or other in 
the evolution of the disturbances referable to the act of urination 

There is as little which is pathognomonic about such as an initial hema 
turia In renal tuberculosis, as there is about so many other sudderu severe 
symptomless hematurias. One may find upon careful questioning that there 
were prodromal symptoms referable to the urinary tract, but as n rule these are 
absent. If the bleeding is profuse the onset may be accompanied by pains (due to 
the passage of worm-like dots) which simulate those inddent to the movement 
of ureteral calculi Occasionally a search for tuberdc badlH during such a hema 
turia may be successful but this is rare In one case we made a diagnosis of a 
probable renal neoplasm from the pyelographic finding and were surprised (the 
unne bawng been negative for tubercle baalli) to find on Inapient renal tuber 
culosis (Fig 501) 

Dull Pain over the Kidney or Ureteral Colics 

This group indudes about five per cent of all dinical pictures There is also 
nothing characteristic about either of these symptoms and only a thorough uro- 
logic study (see diagnosis) wDl enable one to Interpret such complaints 
Initial Syraptomi Indicative of Acute or Chronic Renal Infection 
An onset, with symptoms usually considered to be typical of an acute pyelo- 
nephritis 1 e (a) fever of the so-called steeple ty'pe with or without accompany 
ing chills (b) pain or tenderness (on pressure) over the involved kidney (c) 
enlargement of the kidney is rarely seen In renal tuberculosis One most however 
keep In mind, the frequent observation that such a syndrome (group of symptoms) 
may be doe to an abscess In the perinephric tissues (see Pathology) These more 
acute manifestations are as q rule the result of a mixed infection (with the ordi 
nary pyogenic organisms) and may resemble in every respect the acute mode of 
onset In non-tuberculous infections of the kidney and its envelopes In the case 
whose chart is shown in Fig 506 there was no suspidon of such a mixed infec 
tion until smears from the pus of what was considered to be an ordinary non 
tuberculous perinephntic abscess revealed the presence of tuberde badUI as well 
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as staphylococci Some authors maintain that such an onset (with perinephric 
abscess) is the most common one in children, but this observation is not the ex- 
perience of the majority of other urologists 

In regard to the more latent, i e chronic types of renal infection, we cannot 
urge too strongly, to search for a possible underlying tuberculosis, m every case of 
persistent renal infection, if calculus can be excluded A fistula or so-called “cold” 
abscess appearing over the kidney region may be the first sign of a renal tuber- 
culosis If the bony structures can be excluded, the kidney must be thought of as 
the next most common cause 

Mass over the Kidney Region 

In a few cases, the discovery of a mass in the kidney region, in a patient who 
IS complaining of a loss m weight, lack of appetite and inability to pursue his (or 
her) ordinary occupation with the usual energy, has led to an examination of the 
urinary tract As in the case of all of the clinical pictures just outlined, there is 
nothing characteristic about such an enlargement m the kidney region It may be 
due not so much to an enlargement of the kidney itself, as to an enormous thick- 
ening (Fig 718) of the tissues around it This as we have stated m the section on 
pathology of renal tuberculosis, is equally true of nontuberculous infections The 
enlarged kidney may be on the side opposite to that of the tuberculous infection, 
as the result of compensatory hypertroph}'- This shows that the mass palpated in 
the kidney region is of some help, in at least leading to a thorough urologic study, 
but cannot be relied upon as indicative of a renal tuberculosis alone 

To sum up, all of these clinical pictures must be considered in taking the 
history, but to none of them can be ascribed any specific diagnostic value The 
occurrence of bladder symptoms m 75 to 85 per cent should impress the physician 
who first sees cases of renal tuberculosis, with the necessity of more thorough ex- 
amination as to the underlying cause 

DIAGNOSIS 

This IS based on the following data 

1 Analysis of the clinical history 

2 Results of exarmnation for extrarenal tuberculosis 

3 The urologic study 

Analysis of the Clinical History 

Two features of the clinical history of cases of renal tuberculosis must be con- 
stantly kept m mind These are, first, that 83 per cent (Illyes) of these patients 
are between the ages of twenty and forty, and second, that in over 75 per cent, the 
sjmdrome (frequency of urination, pain on urination and pyuria) indicates some 
bladder rather than a kidney infection Hence, when individuals between these 
ages complain of sjmiptoms referable to the bladder, no time should be lost in 
having a complete urologic examination made to exclude a renal tuberculosis But 
it is not only during the third and fourth decades of life that this type of infection 
IS found, but even in children (see Chap 46) and less often after the age of forty 
None of the chief complaints of the patient enumerated under clinical pictures 
has any feature which is pathognomonic for renal tuberculosis The disturbances 
in the act of urination, a sudden symptomless hematuria, dull or colicky pain over 
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the kidney and ureter regions, symptoms of acute or chronic pyelonephritis and 
enlargement of the kidney are not only found in nontubcrculous infections of the 
unnarj tract, but in many other conditions. The only u'ay to interpret the clinical 
history of a of renal tuberculosis Is to think of it nhen for cample an acute 
or chronic Infection of the unnary tract docs not ^c^•eal the presence of gram 
negative and -positive bacteria and shows no Improvement following appropriate 
treatment for nontubcrculous Infection We shall discuss a little further on the 
existence of acute and chronic syn 
dromes like those seen In ordinary non 
tuberculous Infection but In whom no 
bacteria are found on stain culture or 
animal inoculation of the unne or 
where so few Eire present as to fall to 
convince the urologist that the clinical 
picture can hav'C any relation to such a 
paucity of bactena (usually staphylo- 
cocci and streptococci) E\Tn In these 
cases of abacterial or amicrobic pyuria 
it IS necessary to exclude a renal tuber 
culosis. 

To sum up gi\*en a >’oung Individ- 
ual who complains of symptoms refera 
ble to the unnary tract but in whose 
previous history one cannot find any 
source of mfection the possible exist 
ence of a renal tuberculosis is one of the 
first diseases to be ruled out, 

Exaiunatton for Extrarenal 

TuaERCCIXOSIB 

This should be carried out In a sys- 
tematic manner To exclude a pulmo- 
nary tuberculosis plain radiography Is 
by far the most rapid and exact method 
of examination. We know that the raa 
jority of urogenital tuberculous Infec 
tions are secondary to mediastinal and 
bronchial lymph node fod but especially 
to pulmonary foa. To advise (^ration 
In moderately severe or advanced pulmonary tuberculoala is not good surgical 
judgment hence radiography of the chest b one of the first steps in the search for 
extrarenal fod Next one should examine the peripheral lymph nodes the skin 
and above all take into consideraUon the existence of a bone or Joint lesion in 
which a tentaUve or positive diagnosb of tuberculosis has been made 

The Urolooic Study or Exauikation 

Special attention in cases of suspected renal tuberculosb should be oaid to 
the following 



L_ 
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jcraphlc deformity reaemblet that otomrd 
to aeoplaanji. 


736 


KIDNEY 


1 Palpation of the kidney, examination of the genitalia in both sexes 

2 Cystoscopy, ureteral catheterization and determination of renal function 

3 Plain radiography and urograph}^ (excretorj^ and retrograde) 

4 Examination of the urine 

We shall discuss these \arious steps in making a diagnosis, m the order 
named 

1 Palpation of the Kidney and Search for Concomitant Genital Tuber- 
culosis 

Palpation of the kidnet" is of little help in the earW cases, where such an 
enlargement of one kidne}"- could confirm the findings of the instrumental and 
bactenologic examinations Not until the disease is fairly well advanced does the 
kidne}’- appear larger on bimanual palpation (Fig 549) Examination for e\ndence5 
of tuberculosis of the epididj-mis, prostate and seminal \esicles and for tuber- 
culous salpingitis onl}’- requires a ver\' short time and may \ueld much valuable 
information We ha\ e already referred under Pathogenesis to coincident renal and 
genital tuberculosis in the male 

2 Cystoscopy, Ureteral Catheterization and Determination of Renal 
Function 

If one suspects the presence of a tuberculous c\ stitis, it is ad\nsable to emplo} 
caudal anesthesia (see Chap 9) before making any attempt to introduce a c\sto- 
scope Intermittent irrigation as explained in Chapter 6 may pro\ e to be indispen- 
sable if the field is constantly obscured by efflux of pus or blood from a tuberculous 
kidnet’’ 

One encounters three groups of cases at cystoscopy 

1 Those cases in which the bladder mucosa appears normal or only slightlj 
hyperemic (C of Plate 11) 

2 Those cases m which the appearance of the mucosa is like that of a non- 
tuberculous infection (D, E and F of Plate II) 

3 Those cases in T\hich specific tuberculous changes are present In this 
group are included tiny tubercles with a gre3ush white centre and red peripheral 
zone These are most often to be seen on the posterior wall of the bladder or close 
to one of the ureteral orifices (E of Plate Search for tubercles on the anterior 
wall must not be omitted because the\^ are at times found onK in that portion of 
the mucosa Ulcers of irregular outline and with sharpl}’^ demarcated edges are 
often present and close to them tubercles maj'’ be seen 

The lips of the ureteral orifice maj'’ be normal or edematous in the earK 
stages of a renal tuberculosis YTien onlj'- edema or gaping exists, there are no 
distinguishing characteristics from the edema seen in nontuberculous infecPons 
(F of Plate X) Later on, the lips of the ureteral orifice on the involved side m 
renal tuberculosis, appear to be the seat of a Uqje of edema, termed “bullous 
edema” (D of Plate X) which is ver}'^ rarety obser^^ed in nontuberculous renal 
infections YTien tubercles are ^^slble near such an orifice and the latter appears 
to be retracted, termed golf-hole orifice, the diagnosis of the tuberculous character 
of the lesions is not difficult 

If one hesitates to pass a ureteral catheter on the nomnvolved side, much 
information can be obtained watching the corresponding ureteral orifice following 
the injection (intravenous) of indigocarmin (see Chap 8) The efflux of faintly 
blue stained urine (C of Plate XII) within 2-5 minutes following intravenous 
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odministratjoa of the dye and the rapid change (within a mmate) to an intense 
blue indicate a good funcUonating opposite kidney This test can be corroborated 
by estimation of the blood urea. 

The collecting of specimens of the ureteral urine for chemical microscopic 
and bactenologic examination from the diseased and if possible also from the 
nonlnvoUTd side following ureteral catbetenxation, should form a part of the 
routine study of every case. We will take this up again in the secUon on examina 
tion of the unne 

3 Plain Radiography and Urography 

A film exposure and excretory urography should be earned out in every case 
In a recent paper by one of us (Surg Gynec, and ObsL 1935, 60 77) on Renal 
Tuberculosis and Aephrolithia^ls as Associated Diseases the various typies of 
shadows seen on the plain film were revnewed 



Fra 509 — A. Maltlpk ih»dow» of calcuD hi toberailoos kidnty Not£ ch*j*ctcrliUc liffater 
cratm md dart peripberj- of alooJl foand In tuberculon* Jn/etlloo 

B Kidney of nrae ci« vttli locroiutfont (loft pbofplutJc) lying tn tbe cavilici. 

It Is necessary In the interpretation of shadows seen on the plain film to 
make a distinction between caldfication in a tuberculous kidney and true calculus 
formation as an ossoaated disease In the former as Crenshaw (Jour Urol 1930 
23 515) has shown there are (a) multiple scattered small areas due to lime de 
po«lt5 (b) single or ^-eral larger isolated areas of calcareous deposits (Fig 509) 
often of a density and contour suggestive of calculus, and (c) large regular 
round more diffuse shadows of \’anable density so that in ath'anced mse s the 
shadows roa\ assume the outline of a complete cast of the kidney (Fig SIO) 
Irregularly dhldcd into lobules. 

In the case of true calculus formation of which 40 published cases were col 
lected up to 1935 the shadows do not differ in density or contour from Iho^ of 
calculi in nontuberculous cases. 

If the Qssxdaiion of tuberculosis ood nephrolithiasis is m-erlooked a per 
1 tent ft- tula will follow the nepbro- or pyelolithotom\ 

F\cRrroE\ (rvraA\i:Nous) mtociupm has thus far not piwed to be of much 
diagnostic aid In the early stapes of renal tuberculosis The same criticLsm can be 
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made here as m nontuberculous infections and in neoplasms, that little informa- 
tion IS obtained as to the finer changes in the minor calices At a more ad\anced 
stage, one can often make a diagnosis of a pyonephrosis by the presence of mul- 
tiple, more or less oval, scattered shadows 



Fig 510 — T^'p:cal shadow of so-called “puttj” kidne\ on the nght side The tuberculous 
kidnev has been converted into a number of cavnties filled \nth caseous material m which 
calafication has taken place 

Fig 511 — Tuberculous pjonephrosis accompanied b> calculous formation Note relati\eb 
large calculus filling renal pehis 


Papin and de Berne Lagarde (Jour Beige d Urol 1935, 8, 297) reported a 
series of 86 cases in which excretor}'^ urography was used They placed the 86 
cases of renal tuberculosis m three groups 



Fig 512 — Pvelograms from cases of renal tuberculosis 

A Note irregular moth eaten outline of shadow , 

B Isolated marked dilatation of one calj'x and to lesser extent of other cabces Note urete 
dilatation 

C Marked dilatation of an upper calvx r 

As explained m text, there are few changes in the pjelogram which are pathognomomc 
renal tuberculosis 


GROUP I URETERAL CATHETERIZATION IXIPOSSIBLE ON BOTH SIDES 

Twenty-four cases showing large cavity formation, in one case on both sides 
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GROUP n URETERAL CATHETERIZATION IMPOSSIBLE ON ONE SIDE 

Thirty cases. In 19 of these in-eterectaris and pyelectasls accompanied by 
cavities with irregular borders was seen There was absence of visualization in six 
cases 

GROUP m URETERAL CATHETERIZATION POSSIBLE ON BOTH SIDES 

In 20 of the 21 pbw m this group excretory urography confirmed the climcal 
diagnosis of renal tuberculosis. 

The conclusion reached in this report was that ascending (retrograde) 
urography was preferable if one wished to have a clear picture with sufiiaent 
details upon which to base a diagnosis 

Ascendino (retrograde) urography is limited to the cases in which ureteral 
catheterization is poasible We beheve it should only be employed on the In 
%-olved side The changes seen by this method m the urogram are shown in Figs 
SI2 The peculiar moth-eaten (A of Fig 512) appearance of the shadows is an 
indication of ulceration of the papillae In 
other cases, cavity formation can be inter 
preted by a large shadow often with irregular 
borders limited to a major calyx (B and C of 
Fig 512) In advanced cases, ijc tuberculous 
pyo- or hydronephrosis the urogram greatly re- 
sembles that of nontuberculous cases (Fig 
465) In some moderately advanced cases the 
ureterectasis is quite noticeable (B of Fig 
512) We consider ascending urography a val 
uable diagnostic aid m renal tuberculosis 

4 Examination of the Urine 

Orddjarv Chemical and Microscopic 
Examination This should be especially di 
rected toward a search for albumin casts hematids and leukocy’tes. If more than 
a trace of albumin is found this Indicates a toxic condition of the nonin\Dl\ed 
kidney which disappears rapidly following removal of the tuberculous one A true 
nephritis in the latter was found by ^Vildbolx in only 2 per cent of his cases the 
clinical symptoms not dlffenng from those seen in other cases of nephntis (see 
Chap 44) 

The normal urine shows 5 7 leukoc^'tes per high power field Any number 
above this can be regarded os a pyTjrla in which the leukocytes vnry from 20-30 to 
a high power field to so many that they cannot be counted Pyrnria decrease in 
function and tubercle bacilli are according to A\ndbolz the triad without which 
a diagnosis cannot be made Aside from cases of occluded lesions («ee Pathology ) 
in which there is an absence of pymna there may be a similar condition in in 
cipicnt cases V) that this triad is not infaUible 

Bacteriolocic Examination or the 1,rin*e If po'<lble onU unne ob- 
tained bj ureteral cntheterizalion should be utilized Papin reported a case in 
which a tuberculous salpingitis ruptured Into the bladder (Fig 513) but this is 
a rare source of error In tuberculosis of the mate genitalia secondary extension 
to the bladder is not infrequent but c\Tn If this has not taken place only a 
ureteral urine Is of \-alue beause of the IlkHthood that tubercle badlH from the 
Rcnltal fod are discharged Into the bladder urine In an earlier chapter (8) the 
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technic of the smear, guinea-pig inoculation and culture methods of finding tu- 
bercle bacilli was discussed, so that we shall limit ourselves here to their com- 
parative value^ as follows 

A SMEARS AS COMPARED TO CULTURES 

In a total of 424 cases of renal tuberculosis which we have collected, the 
culture was positive in all, but the smear positive in only 351, a difference of 
nearly 16 per cent This confirms the observation of de Carvalho that a smaller 
number, 1 to 10, of tubercle bacilli is necessary to obtain a positive culture, 
whereas m the case of smears from 10 to 10,000 must be present to be positive 

In addition to the above comparison, another should be cited, that of Fischer 
and Urgoiti The smear was found positive in only 25 (12 3 per cent) of 308 patients 
who were examined for suspected renal tuberculosis, whereas the culture was 
found positive in 106 (46 per cent) of 227 in whom it was employed 

B CULTURES COMPARED TO GUINEA-PIG INOCULATION 

We were only able to find reports of 124 cases in which this comparison was 
made Of this number, there is less difference between the twm methods, the cul- 
tures being positive in 61 and the guinea-pig inoculation positive in 55 cases 


C COMPARISON OF SMFAR, CULTURE AND GUINEA-PIG INOCULATION 

Seidman found both the smear and culture negative and the guinea-pig inocu- 
lation positive in 15 cases In seven urine specimens examined by Hirschberg, the 
smear and guinea-pig ivere negative and the culture positive In two other cases, 
only the smear was positive, the other two negative In the seventh case, the smear 
was negative but the other two positive The largest number of cases in w'hich the 
three methods were compared, is that of Dimtza In 81 cases, the smear was only 
positive in 58, the guinea-pig inoculation positive in 76 and the cultures positive 
in 80 


We have mentioned these comparisons of the three generally employed meth- 
ods of search for tubercle bacilli for the reason that although the smears, with 
correct technic, are positive in 85-90 per cent of the cases, the other two methods 
are at our disposal either to check up on positive smears or to find the tubercle 
bacilli in the 10-15 per cent of cases in which the smears are negative In the latter 
group of cases, both the culture and guinea-pig method should be employed The 
former has the advantage, that a positive result can be obtained as early as the 
fifth day after inoculation of the medium The average period at which colonies 
are visible is from 12-14 days, whereas it is necessary to wait at least six weeks 
before killing a guinea-pig to see if the animal has been tuberculanzed, unless it 
dies sooner Two objections raised against the guinea-pig inoculation test are, first, 
the development of a spontaneous tuberculosis, and second, death from inter- 
current infections If guinea-pigs are employed, it is necessary to inoculate two 
animals, because one may become tuberculanzed and the other not 

Abacterial or Amicrobic Pyuria Until recently, the presence of a pyuria, m 
which no bacteria could be found in smears, cultures and guina-pig inoculation, 
was considered to be pathognomonic of a renal tuberculosis and a number o 
nephrectomies were done on the basis of such an abacterial pyuria The impor 


tance of a knowledge of the existence of a clinical entity in which pyuria is a 
prominent finding and yet only an insignificant number of, or no, bacteria are 


’ For further details see Collective Review by one of us (Eisendrath) in the 
Abstract of Surgery, forming part of the August 1937 number of Surgery, Gynecology an 


stetncs 
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found cannot be suffiaentiy emphnaired fn connection nith the diagnosis of 
renal tuberculosis SchafThauser (^It Urol Chir 1937 43, fi3) has subjected the 
reported cases of amiaobic pjuina to a critical analysis and added 19 cases ob- 
sc^^ed at the clinics of W ildboli and of Qairmont The onset Is os a rule, sudden 
with predominance of symptoms referable to the bladder such as frequency 
tenesmus microscopic or gross hematuria and pjuna. The last named soon be- 
comes the outstanding feature of the case Ten of the twenty tn-o published cases 
had unilateral p\'uria TTicrc are two tx-pes of cases the Soderlund in which there 
Is no history of anv preceding infection and a wond one m which the abactenal 
pjnina represents a stage in an acute or chronic nontuberculous pyelonephritis- 


Flo 514- — GroM tod hi$tolofic»l kakotts la todpknt hjbercoJo*!* of mul papftla (Cl>c^tef^ 
of Dn. Duntn and Sduitfhntjcr of Zorich. Swttieiland.) A- Gro** ippeannce (’frith aid of 
idui) of pin-bad fired oon-cuated snaubUm area of a popUb (arrow on right 
pomti to tia better Uan arrow on lefl) Thb IoIod wa» the only one found la the kkiney 
B Mlcroph toinph of omc ksfon Arrow pol u to the pia-bead li^ lobepttbelbl non-cucat^ 
granoUtlon tra the only tuberculouf kesloa la the kMaey 

The prompt cleanng up of the pyuna following the intravenous administration of 
neoarspbeoamme as suggested by Wildboli is one of the chief aids In disUngtiish- 
ing such a pyuria from that found in r«nal tuberculosis The etiology of this 
peculiar clinical entity is still obscure 

Tubebcle BAciLLcntiA. The term tubercle bacilluria may be defined as the 
presence of tubercle bacilli in the urine of patients whose Lidneys fail to reveal 
any specific tuberculous changes on gross histologic and bactenologic ernmin;^ 
UotL According to those who support the theory that a true tubercle badUuna 
exists the badUI must (a) have passed through a normal kidney (b) through 
one damaged from nontuberculous inflammatory changes or (c) through a kidney 
showing histologic changes of a nonspeafic type as claimed by UTdbolx, which 
characterize tuberculous nephritis. Those who oppose true tubercle bacilluria 
as a clinical entity demand before a given clinic^ case can be placed In this 
categor> that the following criteria must be fulfilled 
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1 Ever}'- known method must ha\ e been employ ed to show that the kidne\ is 
normal m function and free from pathologic changes 

2 Not only must the urine which is to be examined be collected by ureteral 
catheterization, but the presence of a genital tuberculosis m the male or the dis- 
charge of a perivesical tuberculous focus in the female into the bladder, must be 
excluded 

3 A single method of examination does not suffice The smear, culture and 
animal inoculation methods must all be used, because if the acidfast baalh found 
in the urine are nonpathogemc for gumea-pigs, rabbits and fowl they are acidfast 
saprophj'tes 

4 E\ ery case must ha\ e been subjected to a complete urologic study, includ- 
ing excretor}'- and, if possible, ascending (retrograde) urograph} 

5 Gross inspection of the kidne}”^ for minute foci (Fig 514) should he car- 
ried out according to the technic described by Dimtza and Schaffhauser and also 
b}' Lieberthal and \on Huth Histologic study must include senal sections of 
suspected tuberculous areas The kidne} tissue, as obtained at necrops}, must 
give negative results b}' the smear, culture and animal inoculation methods before 
the presence of a renal tuberculosis can be excluded 

A true tubercle bacilluria-* does not exist, as an impartial re\new of the en- 
dence in favor and against such an occurrence reveals The presence of tubercle 
bacilli in the urine signifies a specific lesion, the ability to demonstrate it bj 
clinical and laboratoiw' methods is possible in practical!} all cases pro\nded that 
the case can be kept a sufficiently long time under observation 


TREATIMENT OF REN.AL TUBERCLXOSIS 
NoNOPERATixm Treatment 

Amongst the methods which have been emplo}ed are tuberculin injections 
hello- and climatotherapy, irradiation and serums No proofs ha\e been sub- 
mitted of a single case cured by any of these methods according to Wildbolz 
(1934) 

The next question which presents is, can spontaneous healing of lesions take 
place ? 

The histologic examination of the kidneys, by IMedlar and by Band, in cases of 
pulmonar}'^ tuberculosis show that tuberculous lesions are to be found, on histo- 
logic examination, m a certain number, if the serial section method is emplojed 
The tubercles are usually bilateral, cortical and so small as not to gl^e rise to 
clinically demonstrable findings Such lesions have been shown by both of these 
authors, to become fibrosed, i e , they can heal spontaneously This raises the 
question as to whether caseating foci can also heal This would mean that clinical 
cases exist in which tubercle bacilh were found on one or se\ eral occasions m the 
urine, a genital source being excluded, and then were absent oi er a period of one 
or more years, which would justify the conclusion that caseous focus had existe 
but had healed This vie-wpoint is expressed by Hams, by Band and others, to 
explain the absence of the bacilh on later exaimnations The chief argument 

* See CoDective Review b\ one of us (Eisendrath) on Tubercle BaciUuna, its interpretation b 
present day methods of mi estigation, which appeared m International Abstract of Surger\ 

G\-nec and Obst January 1038) 
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against such a claim is that not onlj In many clinical cases of renal tuberculosis 
IS the esuluUon of the lesions subject to great vanauon in respect to time but 
also that a focus maj become temporarny or permanently occluded and yet the 
destnictirt process continues in the form of an autonephrectomy which remains 
a constant menace to the patient. 

Seel (Zeit Urol Chir 1931 33 J82) reported three cases in which a diagnosis 
of renal tuberculosis had been made forty twenty -eight and nine years respec 
lively before being admitted to the clinic of Prof son Lichtenberg At operation 
advanced tuberculous changes (putty kidney) were found In all of the three cases 
\Qung (Jour Amer 'fted Assn 1935 104 717) reporls a case in which tubercle 
badlll had been found in the ureteral unne seven years before the kidney was 
removed. The lesion was still relatively small at the time of operation 



Fro 515 -"^pedmoj of advinccd tabemiteu yyoncvitirQik. Not* tlcooit coTaplete replaceoent 
of parcDcbvnai by ca itio conUtaloc evrooy material 


WTldboU TFas able to follow .516 nonoperated caiscs of which 58 per cent died 
within five years after the diagnosis had been made and only 6 per cent lived 
more than ten years The conclusions reached by WHdbolz (ZeiL UroJ Qur 1932 
42 257) are tire following 1 That recent observations do not justify any change 
In our Firesent viewpoint that every paUent with renal tubernulosis should be 
operated upon, 2 Only two cases have ever been reported of nouoperatjve healing 
of the caseous tonn 3 The ooncascatlng forms appear to offer better prospects of 
spontaneous healing but cannot be dlstlngiiished In the majority of cases from 
the caseous form The eiistcoce of the triad bacilluria pyuna and loss of func 
tlon when unflateral may be considered as In all Ilkellbood due to the caseous 
form and call for nephrectomy when the opposite Udney is norms] 4 In the 
presence of a unilateral bacilluna accompanied by a few leukocytes and no loss of 
function one Is justified m assuming the CMstence of a noncaseatlng tuberculosis 
nnd that nonoperativx treatment is justified provided that he or she is followed by 
a urologist. As soon however as there Is a marked increase in the number of 
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leukocytes and noteworthy loss of function, as well as urographic evidence of even 
a small cavity formation, nephrectomy is indicated 

Operative Treatment of Nephrectomy 

The percentage o£ permanent recoveries is 80-90 per cent in early cases 
and 55-60 per cent for cases in all stages of tuberculous involvement of the 
kidney, if the disease is confined to one kidney 

The immediate mortality following nephrectomy is from 3-5 per cent Before 
removal of a tuberculous kidney is undertaken, the following potential sources of 
postoperative complications must have been excluded by a thorough preoperative 
examination 

1 A poorly functioning kidney on the opposite side 

2 Advanced tuberculous disease of the male genitalia 

3 Advanced pulmonary or other extra-urogenital lesions 

As to the first of these, the opposite kidney is often the seat of a toxic 
nephritis (albumin, casts, etc ) which disappears as soon as the tuberculous organ 
IS removed Wildbolz (1934) has found that the second of these complications, 
coincident genital lesions, plays an important part in the end results The late 
mortality was 6 6 per cent when no coincident genital tuberculosis existed as com- 
pared to 27 per cent when it did Complete recovery took place in 86 per cent of 
the cases when no coincident genital tuberculosis existed and in only 43 2 per cent 
when it did 

The contraindications to nephrectomy are nephritis or hydronephrosis 
in the opposite kidney, or any other condition which might lead to postoperative 
uremia The presence of a calculus in the opposite kidney must always be ex- 
cluded before a nephrectomy for renal tuberculosis is contemplated Up to 1935, 
we found reports of five cases in which a calculous anuria presented at intervals 
of from 26 days to one year after nephrectomy for renal tuberculosis In Groen- 
dahl’s case, radiography failed to reveal any shadow on the opposite side In the 
four others, no mention is made of such a preoperative examination but it is evi- 
dent, as stated in the section on radiography and urography as diagnostic meth- 
ods, that the possible existence of a calculus on the opposite side should always be 
kept in mind, hence the necessity of a plain film as a part of the routine examina- 
tion of every case of renal tuberculosis is indispensable 

Postoperative Complications 

These can be divided into immediate and late 

1 Immediate Postoperative Complications In addition to those incident 
to any kidney operation as discussed m Chapter 53, they are death from pulmo 
nary, meningeal, adrenal and generalized miliary tuberculosis Egon Wildbo z 
(Zeit Urol Chir 1934, 39, 72) reported twm fatal cases immediately after nephrec 
tomy, due to tuberculosis of the adrenals In the first case, a sudden rise of tern 
perature and pulse rate about 36 hours after operation was followed by symptoms 
of collapse and death in a few hours In the second case, the same syndrome ap 
peared within the first 24 hours after operation and followed an even more rapi 
course At necropsy, in both cases, an advanced bilateral tuberculosis of t e 
adrenals was found Clairmont reported a similar case due to adrenal insufficiency 



745 


TUBERCULOSIS OF TIIE UUIN \n\ TR VCl 

in 1932 (Schw Alcd. W 1932, No 39) No s>'niptom5 5UpRC^ti\e of Addiwns 
disease wre present before operation in these three cases 

2 Later Postoperative Corapllcatloni, The^ include a number of condi 
tions most of which will onl> be enumerated 

(a) Tuberculous infection of the bed from which the kidne> was removed 
and of the panetal indsion 

(b) Fistula formation from upper end of ureteral slump 

(c) Dev-elopment of a tuberculous p>o-urcter with persistent pjairia. 

(d) Signs of tuberculous in opposite (remaining) kidnej 

(e) Postoperative cj'stitis 

Only the last of these later complications will be taken up here 

Postoperative Cystitis. Persistence of bladder symptoms after operation 
ma> be due to empjema of the ureteral stump involvement of the remaining kid 
ne> or to extensive ulceration of the bladder mucosa /\s a rule unless one of these 
sources of persistence of the tuberculous cj'slUls is present the majonl> of 
sjTnploms cease during the first six months after operation with concomitant dis- 
appjearance of the pjmria and of the tubercle bacilli That this is not alwajs true 
was shown b> one of us (Brit Jour Urol 1934 6 39) In fivT cases the cultures 
of the bladder unrve ^ ere positive for tubercle bacilli three four five six and ten 
>-ears respectlvelj after nephrectomv If reinfection of the bladder is not 
due to an emp)*efna of the ureteral stump or inv'olvement of the second 
(remaining) kldne> the patient should be given the benefits of hcliolherap) and 
sanatorium treatment as the 0rst step In budding up resistance Bladder Irriga 
tions should be avoided because the forable distension of the contracted bladder 
is very painful Only InstfllaUons of 5-10 cc. of a 5 JO per cent solution of Gomcnol 
or Gulacol are indicated- Others which can be emplo>ed Injected through a 
Guyon instillator are 2 per cent solution of colloidal sTlver preparations espeaally 
Protargol or 1 2 per cent methylene blue solution FuJguratlon for the ulcers Is em 
ployed by some but it is questionable whether it Is of much value For the pain 
especially when tenesmus Is complained of only opium and belladonna supposi 
tories arc of any avail 

BiLATniAL Cases of Renal Tubekculosts 

Nephrectomy Is only indicated If one kidney Is the source of high temperatutes 
and there Is evidence of retention of pus. 
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Mechanism of formation The various theories of the formation of urinary 
calculi were discussed in Chapter 26 and will not be repeated here 


INCIDENCE 

Case Incidence An interesting study of these aspects of urinary calculus 
in general has been made by Mr Hugh Lett (Brit Jour Urol 1936, 8, 205) Of 
279,569 patients admitted to the surgical wards of the London Hospital from 1905 
to 1934, there were 2781 (1 per cent) cases of calculus of the urinary tract In 
addition to these 2781 cases, 602 observed at the St Peter’s Hospital (London) 
are classified as to which part of the urinary tract was the seat of the calculus 
Of the total number, 3383 cases, the calculi were located in the kidney in 1733 
cases (over 50 per cent), in the ureter in 564 (about 16 per cent), in the bladder 
in 979 (about 31 per cent), and in the urethra in 107 (about 3 per cent) There 
were also 34 cases of prostatic calculi 

The sex incidence varied in the 2^1 London Hospital cases according to 
the location of the calculus, as follows'*Kidney, 849 males to_ 719 _jemales, i e 
about ^ual , ureter, 335 males and 179 felnales, ol^two males to onejemale, 
bladder, 5^ males and ^ ^males, or eleven males to one female Urinary litl imsis 
in general and especially nephrolithiasis occurs at any a ge It was formerly con- 
sidered to be rare in infancy and childhood but, as will be shown in Chapter 46, 
this IS not the case 


PHYSICAL CHARACTERISTICS 

Urinary calculi in general and especially those found in the kidney, vary m 
composition, size, shape and color as follows 

Common Types 

1 Uric Acid and Urate Calculi Pure uric acid calculi are rarely found m 
the kidney, the most common form being a sodium, ammonium or pota^iuni 
urate calculus The latter are moderately hard and laminated on section eir 
color vanes from yellow to reddish brown They are amongst the least radiopaque 
of all renal calculi (Fig 516) 

740 
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2. Oxalate Calculi As a rule they are composed of calaum oxalate and 
may be assoaated with any of the other components of renal calculi although 
often found in pure form They are verj hard dark brown to black in color rarely 
larger than a hazelnut and have a rough surface They are markedly radiopaque 


3 Phoiphatlc Calculi These are either composed of caldum and mag 
ncsium alone of these two and aramofdum phosphate the so-termed triple phos- 
phate calculi They usually occur id alkaline urine but may form in an aad 
medium. Their relation to infection by urea splitting bacteria has already been 


referred to in Chapter 4 on the etiology of 
urinary calculi These salts (caldum mag 
nesium and ammonium phosphate) often 
form a coating around an oxalate or urate 
calculus acting as a nucleus The pbos- 
phatic calculi vary greatly In size hard 
ness and color 'When pure they ore small 
round greyish white with a rough surface 
Usually they are not very hard but fr! 
able because of the predominance of col 
lolds in their formation. Fhoaphatic calculi 
rank third in the scale of radiopacity of 
renal calculi (Fig 516) 

4 Calcium Carbonate Calculi 
These are rarely found in pure form being 
os a rule associated in the formation of a 
calculus with one or more of the preceding 
components When pure they resemble 
ordinary chalk in appearance and consist 
ency ranking first in the scale of radio- 
padty (Fig 516) 

Rare Typxs 

1 Cyitin Calculi These are formed 
as the result of faulty metabolism of the 
amino aadS. Up to 1936 about 200 cases 


Oiler ol I)ej\s\l)| of [dculusilviidons 



Fw. 516 — Diacnm to ihcrw the priodp*! 
Itroop* of urijury alculj ftrrtnj^td •ccordiDg 
to toe deMhy of the ihidow whl^ they 
five ri»e to rtdjoftnphijalJjr (lee ifxt) 
C ii fhtTD aibocste kWcs the most Intcnee, 
whOe pure crttio WM nothhi celoill give the 
ftiotest ihenow 


had been reported Cystmtrria is both a 

hereditary and fa milia l disease Two artJdes have been recently published m each 
of which cy^tlnuria was observed m two sisters. 


The SUE AND FORM of the calculi vary greatly Szold (Zcit Urol Our 1936 
41 195) reported a case m which there were multiple cystln calculi some 
branched some faceted with a pbosphatic nucleus. Usually however the cystin 
calculi are small oval or round smooth and of a yellowish or greenish brown color 
As to thdr location m the unnary tract they do not differ from that of the com 
moner forms of calculi just discuKed. There is some difference of opinion as to tbelr 
radiopaaty Kretschmer Poliak and others maintain that they are as radiopaque 
as the calculi of medium or intense radiopadty while others havTs reported them 
as being very low down in the scale (Fig 516) 

Cystin may be the only component or there may be varying degrees of phos- 
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phates and if the latter are present, usually some carbonate be found Cystinuna 
may occur without any evidence of the formation of cystin calculi This will be 
taken up later under Diagnosis 

2 Xanthin Calculi These are very rare Kretschmer (Jour Urol , 1937, 38, 
183) could only find 15 cases, 68 7 per cent of which were pure, and 31 2 per cent 
combined with the more common components of renal calculi Positive X-ray 
evidence was found in three cases Xanthin calculi are brown to reddish in color, 
hard and laminated They present no distinctive clinical features 

3 Bacterial Calculi These show a laminated structure and are made up 
of bacteria, usually B colt They vary in size from a pinhead to a cherry, are 
greyish in color, smooth and of elastic consistency Very few cases of this type of 
calculus have been reported 

4 Fibrin Calculi They are composed of old hematomata m which crystal- 
line or amorphous deposit has taken place Ikoma (Zeit Urol Chir, 1924, IS, 1) 
could only find 19 reported cases 

CHEMICAL CHARACTERISTICS 

Analysis of Renal Calculi 

This aspect of nephrolithiasis has assumed considerable importance in view 
of the present efforts to diminish the incidence of recurrences after operation 
Randall, Campbell and Beeson in reporting (Urol and Cut Rev , 1934, 38, 29) 
the results of the analysis of 117 cases of urinary lithiasis state that the Hammer- 
sten technic as modified by J S P Beck is the simplest method of qualitative 
analysis, the amount of calculus necessary for a complete analysis rarely exceed- 
ing 60 mg and the time required, fifteen minutes 

TECHNIC 

Calculus has been cleaned, dried and pulverized Heat a portion of the powder 
on a platinum foil 

A If powder does not burn it is inorganic material 
a Add concentrated hydrochloric acid 

1 If effervescence — Calcium Carbonate 

2 No effervescence — proceed to b t, r? 

b Heat a portion of the original powder gently in an evaporating dish an 

add HCl (concentrate) 

1 If effervescence — Calcium Oxalate 

2 No effervescence — proceed to c 

c. Treat a portion of the original powder with 10 per cent potassium hy- 
droxide , 

1 Ammonia odor evolved , powder is soluble in acetic acid and a ctys a ^ 

Ime precipitate forms on addition of ammonia water — Triple P os 
phates . 

2 If no ammonia odor evolves, or only traces, and the powder disso v 
m acetic acid of concentrated HCl, add concentrated ammonia amo 
phous precipitate — Calcium and Magnesium Phosphates 

May check crystalline tnple phosphates and amorphous Ca and Mg phosphates 
by microscopic examination 

B If powder burns it is organic material 

a If burns with flame , , 

1 Flame yellow and contmuous Odor of burning feathers Inso 
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alcohol or ether Soluble in wann 10 per cent potassium hj-dronde. 
Precipitated by acetic add with e\'olutk)n of hydrogen sulphide gaa — 
Fibrin. 

2 Flame pale yellow and codUduous Odor of resin Soluble In alcohol or 
ether Absorbs fat stains — Urostcalith. 

3 Flame pale blue and brief Peculiar aharp odor Soluble fa NHiOH 
with separation of six-sided plates on e^’aporation — Cyatin. 

b 'Without flame To powder 

1 Apply the MurcTide Teat Moisten the original powder with a few 
drops of strong nitric aod. Evaporate this to dryness fa an evaporating 
dob at a temperature not exceeding 110 degrees Fahrenheit A j-ellowish 
or browmah mass remains. To this add a drop of concentrated ammonia. 
A purple color araears. Add a drop of 10 per cent sodium hydroxide 
solution. If a \aoiet color appears the test Is posith-e The powder con 
tains a metallic urate whl^ Is probably Sodium Urate. 

2 If ammonia odor e\'olve3 on the addition of 10 per cent sodium hj 
dronde — Ammonium Urate 

3 If no ammonia or little ammonia evoK’cs on the addition of 10 per cent 
sodium hydroxide — Uric Acid. 

4 If the dry yellow mass becomes orange with the addition of 10 per cent 
sodium hydroxide and then red on gentle warming — Xanthln. 

If the calculus is sufficiently large wrap it lo a piece of paper and saw it into 
halves Pe^ oB each layer separately and reduce each to a tine powder Examine 
each layer separatriy and try to delerrmoe the component of each layer and the 
nucleus. 


SITE 


A preliminary knowledge of where renal calculi are located is of great aid 
in understanding the pathology, Interpretation of plain films clinical pictures and 
operative treatment We mil enumerate them in ^e order of their frequency 



® ^ *4w*d tack Utto pelrit p ope 

C Fj-rtojrim ihowin* <alnih» to Infertor najor c»lyi (toation indlated by arrow) 


1 At the Outlet o! the Renul Peltrle (Fig 517) The form most com 
monij found is round or tnangular but a portion of a branching calculus (Fig 
5301 may equally aa well project into the outlet of the renal pelvis 

2 In . dngle major or minor caijra, with (Fig 518) or without projections 
into the pelvis proper These are often round or oval (Fig 519) Calculi lying In 
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a cal 30 s. whose neck has been obliterated by cicatricial changes, are termed “en 
cysted” (see Fig 520) 

3 The so-termed coral or branching calculus which forms a more or less 


cast of the renal pelvis and its calices 
any interruption in continuity or there 
which are in contact with the main 
portion (A of Fig 521) 

4 Multiple relatively large 
calculi (B of Fig 521) which show 
facets where they come in contact 
with each other 

5 Calculi in the Parenchyma 
This location is very rare but a typ- 
ical example has been reported bi^ 
McKechme and Priestley (Bull 


Fig 518 



(Fig 523) Such a calculus may not show 
may be multiple small calculi in the calices 


Fig 519 



Fig 

Fig 


518 — Shadow of branching urate calculus filling lower major caly^ of kidney The 

symptom was hematuria , 

519 — Shadows of two laminated renal calculi, one m renal pelvis and the other in a 

at low'er pole of kidney 


Mayo Clinic, 1937, Jan 13, page 21), which was only found at examination of e 
kidney after removal , 

6 Bilateral Calculi These occur in about 20 per cent of all cases Any 
the above combinations can be found, such as a pelvic calculus on one side an 
one in the calyx (Fig 531) in the opposite kidney, multiple single on one si e an 
a branching calculus on the other, multiple small on both sides or bilateral bran 
ing calculi 

Coincidence of Renal, Ureteral, Vesical and Urethral Calculi In ma ^ 
cases lithiasis is not limited to one or both kidneys but the latter are associa^^^ 
with calculi in other parts of the urinary tract Here again a number o 
combinations are found Of especial importance from the standpoint of trea m 
are coincident calculus formation in the kidneys and ureters, hence these wi 
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discussed later under Treatment of Bilateral Renal and Co.ncitknt Renal and 
Ureteral Llthlaals. 

COIlinCATlONS OF NFPHROLITHl \SIS 

iNTOtarNAL CoUPtICATlONS 

Replacement Liporaatoil*. Although this ma> occur in imv form of chronic 
renal infection It is a sequel of infected nephrolithiasis In 79 per cent of the ca5« 
in ^rhich it is found according to "Voung (jour Urol , 1933 29 631) It may be 
found both in calculous h> dronephro^ls (Fig 462) and p>onephrosis (Fig 523) 



Fro 3?0— Tiro film* from caro of cnerWed c*lcu)l of kft kHoey In A. ilw ihadow* are 
•ecu locEted jtUtK-ely (at (rota iplae In B thc\ thoini iNiac In tnlnof ctQce* 4t Itnrcr pole 
of tbe kJdney bat iroae f (be opaqoe medium empto)*^ Is aiAklns ibe nro gra m eiUer* the cnilca 
In wtrtdi Ibe dtcu^l ivere found A tlrolUr cok b ibovn In Fhc S>0. 

Among the 33 cases collected b> Kubemann only five were without calculi In one 
of the cases reported by \oung neither Infection nor calculus formation was 
present but this Is rare According to Lieberthal (Surg Gynea and Obst. 1935 
61 794) the underlying cause is chronic Infection Harked increase in fibrous 
tissue may change the fat into a hbrosclerotlc maas and occasionally calcification 
or a metaplasia to hyaline cartilage or even bone ionnallon is observed. The 
sclerosis may Involve the capsule and extend along the pedicle bo that Isolation 
of the vessels fs rendered very difficult (sec Chap S3) In one of our cases the 
kidney was represented by a mass of fat divided by septa surrounding a calculus 
In the pelvU 

Coincident Nephrolltbiisis and Tuberculosii One of us has recently 
(Surg Gynec, and Obst, 1935 60 77) reviewed this complication and analyzed 
40 cases (Including five personally observed) reported since 1920 Tme calculus 
formation occurs in about 1 ,8 per cent of all cases of renal tuberculosis One roust 
distinguish between calcification (Fig 509) as fmmd in about seven per cent of 
oil cases of renal tuberculosis and true calculus formation m a tuberculous kidney 
The 40 cases could be divided Into four groups 

(a) Calculus and tuberculosis on the same side (26 of the 40) 
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(b) Tuberculosis on one side, calculus in the opposite kidney (5 cases) , 

(c) Bilateral renal or ureteral calculi and unilateral tuberculosis (4 cases) , 

(d) Bilateral renal tuberculosis and lithiasis (4 cases of little clinical in- 
terest) 

Lieberthal (Urol and Cut Rev , 1936, 40, 636) added two clinical and one 
necropsy observation 

Coincident Neoplasm and Nephrolithiasis In a recent review of the 
literature, Polkey (Urol and Cut Rev, 1936, 40, 867) found 200 cases of this 
association, including a personal observation In a total of 2469 cases of nephro 
lithiasis, neoplasm was found in 0 45 per cent Sarcoma of the kidney associated 
with renal calculus is much more rare than the epithelial types of neoplasms and 
hypernephroma Kretschmer (Jour Urol , 

1936, 36, 99) could only find five reports 
of sarcoma and renal calculus, to which 
he added a personal case of spindle-cell 
sarcoma in a patient who had a multiple 
renal calculi In one of our cases a papil- 
lary carcinoma of the renal pelvis was 
found associated with nephrolithiasis 

Spontaneous Rupture 




Fir 522 



B 



Expulsion of Calculus into Peri- 
renal Tissues In certain cases of in- 



Fig 521 — A Shadows of a large calculus filling renal pelvis and several smaller ones in t e 
B Multiple large calculus shadows showing facets 
Fig 522 — Four large branching (coral) calculus shadows 


fected nephrolithiasis, a calculus escapes into the fat surrounding the kidney, 
where it may give rise to a pennephntic abscess or to urinary infiltration In one 
of our cases, the renal pelvis was blocked by a triangular calculus and there was 
also a stricture of the ureter at the ureteropelvic junction At operation (Fig 
a calculus was found on the surface of the kidney In another case there was 
a pennephntic extravasation of urine due to rupture of a calculus pyo 
nephrosis , 

Fistula Fomiation As a sequel of rupture into the fatty capsule o c 
kidney, can be mentioned such cases as those reported by various authors in w i ^ 
fistulae were found in the lumbar, inguinal or thigh regions as well as t ose i 
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which there existed a fistulous commnmcaUon between the kidney and the colon. 
In Ravich and Katien 3 case the diagnosis was made by mjecting the fistula ra the 



Fid. 523— Bnocfaioi nkuha Id renal peM* tuodaUd with •d^'aDCfd rvpUctiDeot Bponatotb 
Only A rlffi ol p«nD±7mA b to be tm at opper pole aiid a fev dQated calke* at the town pole 

inguinal region and following the opaque medium to the calculous pyonephrosis 
\ermooten and lIcKeown found nephrobthlasis in one third of 34 cases of 
renocoUc fistulae. In all but two (where it 
communicated with the pelvis) the tract 
led to a calyx. In this same group belongs 
the case reported by Jones and Hughes 
(Jour Urol 1934 32 242) and by Cren- 
shaw (Jour Urol^ 1933 28 428) in which 
a calculous pj^onephrosis communicated 
with a bronchus, 

Generaliied Pentonltia. In all of 
the reported cases there was a communi 
cation between a calculous pyonephrosis 
and the pentoneal caNdtj James (Bnt 
Jour Urol^ 1933 5 386) reported such o 
case and was able to find three others 
(Hammel Rost 'Michel) Fuss (Munch 
Med ^^och 1934 2 157S) added a fifth 
Couvelaire (Bull Soc Chlr Paris 61, 

760) In reporting a case stated that 11 
others had been reported. 

Perforation of Main Renal Artery or Veiiu In a recent article Midrich 
(Zelt 'Urol Chlr,, 1933 38 210) states that Schede observed a case of fatal hem 
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ootJet Note rtricture trea fun beJ^ ure 
tCTopdvk JtiDrtloa. There were a1*o •e\Tral 
other akuli md evidence* of chronic m-e 
looephrltk. 
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orrhage In two other reported cases, an aneurysm formed as the result of per 
foration of the mam renal vein by a calculus In the first, a severe hematuria 
necessitated immediate operation At the latter, a large perinephric hematoma 
was found The source of the bleeding was a perforation of a large renal vein 
(prepelvic) by a calculus In the second case, the clinical history of severe hema 
tuna and the operative findings were similar In both cases nephrectomy was done 

SYMPTOMS 
Clinical Pictures 

No single or group of symptoms are pathognomonic of renal calculus They 
are all to be found in the history of a number of other affections of the upper 
urinary tract In taking the history of a suspected case of renal calculus, it is con- 
venient, however, to remember that this condition presents clinically (Fig 525) 


Fig S2S 



Fig S2S — Diagram to illustrate the various clinical pictures presented by renal calculi 
Fig 526 — Radiation of pain in renal, ureteral and biliary calculi , 

A In renal calculi, most frequent direction (1) is backwards (toward iliocostal space;, 
toward front of abdomen and mcsially as shown by 2, least common downwards along ure 
B In ureteral calculi most frequently (1) downwards along course of ureter, less yp 
to corresponding testis (2), thigh (3) and upwards toward kidney (4) cimiilrfer 

C In biliary calculi most common direction of pain radiation (1) is toward ngnt ’ 

less often to left shoulder (2) or midline of abdomen (3) 

under a number of pictures in which there is a single outstanding featuie which 
may or may not be associated with those of other clinical pictures 
1 Pam is the chief complaint 

This IS the most tyrpical of all of the symptoms of nephrolithiasis It may 
Of an Intermittent (Colicky) Character This is the more comm^ 
type The pain is very severe and usually accompanied by reflex symptoms, su 
as nausea and vomiting, profuse perspiration and more or less abdominal s e 
tion, due to reflex paresis of the intestinal musculature 

The pain most often in the case of renal calculi (A of Fig 526) radiates 
ward, less often inwards and least often toward the umbilicus If the ca c 
leaves the renal pelvis and enters the ureter, the radiation of pain is as was 
scribed under ureteral calculi (see B of Fig 526) The pain in acute 
cystitis most often radiates to the right shoulder, less often inwards or downwar 

(C of Fig 526) K d It IS 

Fixed Pain This is never as severe as the colicky type just descri e 
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referred to the iliocostal space or the upper abdominal quadrant of the side upon 
\ 7 hich the kidney is located 

2 Symptoma o£ Acute Pyelonephritu Dominate the Clinical Picture 

The onset is sudden with a chill high Icmperature rapid pulse, accompanied 
by local evidences in the form of muscular rigidity and tenderness over the upper 
abdominal quadrant or fliocostal apace. In some cases there is a history of coHcky 
pain preceding the above symptoms or the paUent complains when first seen of 
severe fined or radiating pain over the kidney In others and this must not be 
overlooked there is an absence of a history of pain or similar attacks and no 
complaint of pain during the present attack. The pathological condition which 
gives nse to this cl inical picture of acute pyelonephritis is a sudden occlusion by 
a calculus oI the ureteropelvic JuncUon (Fig 539) The symptoms may recede as 
suddenly as they appeariwi if the calculus ceases to block this outlet of the renal 
pelvis 

3. Syrnptoms of Chronic Pyelonephritis Dominate the Clmlcsl Picture 

Many patients consult a physician because of a persistent pyuna with or 
without the other symptoma described as being found In chronic pyelonephritis 
(sec Chapter 39) During the search for the source of a pyuria or other evidences 
of a chronic renal infection, a nephrolithiasis is often discovered. 

4 A Microscopic or Gross Heroatorla Is the Principal Complaint 

Although microscopic hematuna Is a frequent finding a gross hematuria is 

not frequently observed in nephrohthiasb as In other renal affections such as 
neoplasms. 

If there is a history of attacks of cobeky pain or of recurrent acute febrile 
attacks, the symptom hematuna either gross or microscopic, may be important 
In the evalution of the dlmcal history as Indicaung the probable existence of 
nephrolithiasis 

5 Anuria Predominates the Cbnical Picture (See also Chapter 47 ) 

The sudden or gradual onset of anuna is not a characteristic symptom of 

nephrolithiasis but it is important fn taking a history to ascertain whether there 
have been any attacks which either receded spootaneously or after treatment In 
calculous anuria the latter may be the only symptom In many cases the attack 
was preceded by a colicky or fixed pam or there Is a history of them m the past 
history 

The a>'mptoms in a case of calculous anuria vary according to its duration 
Following the onset Le from the time the anima Is discovered there is a period 
of tolerance which vanes In duration from 24 hours to twenty nine days m the 
longest recorded case During this period of tolerance the patient may appear m 
perfect health except that no unne is befog voided and none is found in the 
bladder on catheterkation In another group of cases there may be slight indica 
lions of impending trouble m the form of headache nausea or even vomiting 
muscular twltchings and hiccup This sjudrome corresponds to a mild degree of 
uremia. 


In both groups of anima cases whether there has been an absence of symo- 
loms or ihc« which have just been described the period of tolerance is fol 

lowed bj the dlnlcal picture or s>TKlromc of uremia In the form of generalized 
convulsions lethargj followed bj coma and death. 



756 


KIDNEY 


DIAGNOSIS 

This IS based upon an evaluation of the patient’s history and the results of bs 
or her examination 


The Patient’s History 

Family History Cystin nephrolithiasis has been found to be hereditari^ 
and also to occur m members of the same family, e g , sisters Hence, it is of 
importance to ascertain whether cystin calculi have ever been found in making 
inquiries as to any hereditary or familial diseases 

Previous History If the illness for which the patient consults a physician 
or enters a hospital presents one of the clinical pictures described under Sirnip- 
toms, it is desirable to ask if one of the following has ever been observ'ed pnor 
to the present illness 

(a) A single or recurrent attack of severe colicky or fixed pain referred to 
the kidney region and radiating as described above (Fig 526 ) 

(b) Acute febrile attacks with or without preceding or concomitant pain 

(c) The sudden appearance of anuria which receded spontaneously or after 
treatment 

(d) The persistence of pyuria with or without accompanjnng pain, fe\er, and 
other symptoms of chronic pyelonephritis 

(e) The persistence of microscopic hematuria or the historj^ of one or more 
attacks of symptomless gross hematuria 

(f) The history of the passage of calculi or of ciystals (or uric acid or 
oxalate of calcium) m “showers” accompanied by colicky pain 

In looking over this list of clinical pictures in which there is an outstanding 
symptom such as pain, febrile attacks, etc , it will be seen that all, with the excep- 
tion of the last named, occur in other affections not only of the kidney but of the 
ureter as well Hence, before any value can be placed upon such salient features in 
the previous history, they must be interpreted for diagnostic purposes, in the light 
of the results of the examination of the patient One clinical feature of nephrohthi- 
asis must be constantly borne in mind in taking the history, and that is, the occur- 
rence of latent cases The family and previous history reveal no data which pomt to 
any kidney condition, yet when search is made for the source of a pyuna or during 
routine exarmnation for other abdominal conditions, a nephrolithiasis is foun 

Bone Lesions Question must also be directed in taking a patient s history 
to learn whether any spontaneous fractures have occurred We know that s 
takes place in cases of hyperparathyroidism, which in turn plays a role in 
etiology of renal calculi 

That a certain relation exists between calculus formation and certain one 
lesions can no longer be denied Hence, in checking over the previous histor), 
the occurrence of fractures of the spine, chronic osteomyelitis and long con e 
ment m bed for orthopedic conditions should be kept in mind as etiological factor 
This IS also true as to oxaluria, phosphaturia and unc aciduria of long duratio 


Examination 

This must of course vary according to the condition or clinical 
existing at the time the examination is made To attempt to, apply n o 



nephrolithiasis 

vanom diagnostic methods to cases of Dephrolithiasis during an attack of coUckj 
Data of high temperature of anuna or of hematuria would it is self-evident 
be poor judgment We wfll therefore take It for granted that the clinical picture 
13 that of the quiescent stage m advising the use of the following diagnosuc 
methods. 

GENT31AL EXAIONATION OT THI PATIENT 

This should Include especially a flat plate of the lungs for evidences of 
tuberculosis palpation of the abdomen for enlarged kidney and search for any 
eitemal signs of an anomaly which might favor stagnapon 

UKOLOOIC EXAMINATION 

Plain radiography auppleraented by urography With the present-day 
perfection of radiographic technic ft is possible to obtain positive evidence (shad 



pK.. 52 — NVoalbnUon mrogricte Qroimpb> ( nonop^que rtnal cUnili {i« tcTt) 

A \ te Mlttg detect due to ciktdta In pclrii mhen cm]> 2 3 cc of opaqoc rocdhjm ire injected 
B A ictond c»ie witb defect (Khwfty loaned bv I>t^ Bachnith and SpnJhrer of \T«Qa ) 

ows) of renal cilculi m 90 per cent of all cases hence the calculi can be placed in 
livo groups as follows radiopaque nonopaque 

Radiopacity of Renal CalculL Qinicall> \-ery few pure calculi i^ com 
posed of crystals of a single urinarj salt are encountered- W ith the exception of 
uric add man> urate most cj*stin and all xanthfn calculi all calculi are made up 
of dtfTerenl cr>*stalilnc components whose chemical composHion r*aries according 
to the individual salt Hence we «peak of radiopaat> it is that of the calculus as 
a whole the inlensU> of the hadow depending upon the predominance of one of 
its constituents. The order of nidiopacit> from the highest to the lowest degree of 
opadt> 15 hown in Fig 516 but it b necessan to state that according to a recent 
publication {KTTt*chmer,) the radiopacitj of c> tin calculi ranks after those of 
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important part of the diagnosis Errors in the interpretation of shadows in the 
kidney region are rare at the present time as compared to the period before the 
use of the opaque ureteral catheter, urography and cholecystography were known 



Fig 532 — \ shadow over the right kidncx area was at first thought to be due to a bilian 
calculus Cholecjstograph}' shoved that this vas not the case A In order to determine its location, 
a urologic studj was made This reacalcd the fact that an opaque ureteral catheter completeh 
encircled the shadow, B, and that the shadow was included in a pjelogram C Pjelotomy was 
done and a round calculus was removed from a pehis in which migration had taken place from 
the renal pelvis to a calw and \ice \crsa 



Fig 533 — Shadows of biliary calculi 

A Round shadow with dark center and light periphery so 


often seen in biliarv calculi 

case of hepatoptosis 


B Opposite relation of center and periphery 

C Similar relation of varying density of shadow in a calculus (biliary) in a 
D Calculus in common duct (Courtesy of Drs Arens and Friend ) 

The principal causes of error are shadows due to the following extra 
conditions 


nephrolithiasis 

Areas of calcification m tlic renal vein (Stirling) and artery (Fish and 
Halloch) 

Calcified retroperitoneal lymph nodes 

BQiary calcoh 

Pancreatic calculi (very rare) 

Other Ovses or Error In addiUon to the above mtrarenal shadows one 
must keep in mind the existence o! calcification eitlier mdependenUy or 
dated with trae calculus formation m renal tuberculosis (Chap 41) and also that 
caldficaUon has been noted in hypemephromatn and in replacement lipomatosis 



Fw- SJ4 — CoioblDed tdUary md mul calculous ibadova. Sludow of a braiKhinj: renal 
calculitt u «« ckrte to tip of rfeht trantrcnc procetf f tbhd lumbar \-ertebfa. A UUle kiTrer 
multiple ihadon of bIUai 7 catcall Is a ptoied gaDbbdder are (Cook Count> HeupUa] care ) 


(IUlcified retroperitoneal lthfh nodes do not offer as a rule anj dlfilcultj 
in their interpretation. The shadow varies in intensity i e It is not uniformly of 
the same density as in the case of renal or ureteral calculi and also the form (Fig 
S09) IS irregular and the borders are notched WEen the calafied nodes are oval 
and they are grouped as in Fig 384 the diagnosis without the aid of the opaque 
ureteral catheter and urography is not so simple 

The tiiADous of biuah^ calculi may greatly resemble those of renal calculi 
(Fig 532) WTien only a single biliary calculus is present the difTerenliation Is 
more difikult than when multiple small shadows of biliary calculi are present 
(Fig 534) The shadow of a biliary calculus is seldom of nmform density Either 
the center Is dark and the periphery lighter or \-ice \-er<a (Fig 533) It must be 
remembered that renal and biliary calculi may be coincident (Fig 534) In an 
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article (Surg Gyn and Obst 1929, 49, 1) one of us has called attention to the 
value of combined urography and cholecystography in cases where there is a 
question as to whether the shadow is that of a renal or biliary calculus (Figs 532 
and 535) 

Urography is of great aid in solving the problem of why the shadow of a 
renal calculus is found in the kidney region and at the low^er end of the ureter 
in successive films We have seen several of such cases, which could only be un 
derstood when the uiogram revealed (Fig 536) an advanced degree of ureter 


Fig 



535 — Differential diagnosis between biliary and renal calculi Note relation of urogram 
multiple faceted shadows of calculi in gallbladder 


to 


ectasis and pyelectasion which permitted the calculus to migrate from the rena 
pelvis to the pelvic ureter and vice versa 

Cystoscopy and ureteral catheterization , 

Cystoscopy and ureteral catheterization enables the urologist to gather in or 
mation 

1 As TO THE LOCATION OF AN OBSTRUCTION I 6 , whether it CXlStS dlStal to 6 

renal pelvis which favors stasis and infection, these in turn being followed ^ ^ 
cuius formation and recurrences after operation, unless the source of the s asi 
IS eliminated or at least lessened as an etiologic factor 

2 By obtaining specimens of urine from the bladder and each i ny 

secure information r. 

As TO THE TYPES OF BACTERIA With the aid of smcais and cultures, especi 

the presence of urea-splitting organisms 
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THE pH OT THI UEETXEAL UKINES 

the presehcz of crystals casts and number of red and ^HTTE BtOOD 
CELLS TO THE HJCH POWER FIELD 

3 Enables the functional capacity of each kidney to be determined by 
tlie nrologist before ascending urography is employed. 

Blood Chemistry 

This should include urea unc add calcium phosphorus and sugar estima 
lions Serum caiaum above 11 mg per 100 cc and serum phosphorus below 3 5 
mg per 100 cc. should arouse suspiaon as to the possible presence of hyperpara 
thyroidism If the latter exists the serum calcium may vary from 11 S to 16 J mg 



Fi 154 — On tie left fa Km tbe thtdow of ■ rennl c*Jojlii» »iiJci fa Included in pyelofimm 
u »hown It ri^t Tie enonnouf dJbtajjOTi of tbe peMi «od oreter permitted tie caietilta to 
mignte, k that at operation tt «as fouod In Joviareakal portion of tie ureter 

or even higher and the serum phosphorus may range from 1 4 to 4 7 mg according 
to Barney and MinU (BriL Jour Urol 1936 8 36) ^Tule hyperparathyroidism 
is responsible for only 4 5 per cent of all cases of unnary c^cuh the inddence 
of the latter in hyperparathyroKhsm may be almost 70 per cent 

The diagnosis of coses in which the salient feature is pain^ fever or onuna 
win be discussed in connection with their treatment. 

TREATMENT 

We will group the cases in accordance with the way they are met with 
dlnicallj 

Pain 

Severe Pain the Oatjtanding Feature of the CHnicaJ Picture. The 
pain IS the result of sudden increase In the Intrarenal tension caused bj the block 
ing of the outlet of tbe renal pelvis b\ a calculus. This Is more likelj to occur if 
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the calculus is small, than when larger ones are in the renal pelvis Some of these 
acute renal blocks are difficult to diagnose because of the coincident distension 
of the bowel by reflex action so that the clinical picture resembles that of other 
affections included under the term “acute abdomen ” The first indication is to 
relieve the pain by opiates, preferably morphine hypodermically If the patient 
can be brought to a hospital, a plain film should be taken and a ureteral catheter 
passed beyond the obstruction at the ureteropelvic junction This procedure gives 
immediate relief as we have found in a number of cases At times, 30-40 cc of 
urine under tension, will escape through the catheter If it is impossible to pass 
beyond the obstruction, immediate pyelotomy for removal of the impacted cal 
cuius IS indicated, followed by drainage by means of a nephrostomy In the major- 
ity of cases an emergency operation is not needed because the obstructing calculus 
floats back into the pelvis or one of the calices 

Acute PyrLONEPHRixis Syndrome 

In this group, both an early diagnosis and treatment are necessary to save the 
life of the patient in many cases Occasionally after 24-48 hours of forced fluids, 
rest in bed, opiates and urinary antiseptics, such as methenamine or sulfanilamide 
in relatively large doses, the fever and other evidences of acute urinary sepsis will 
recede because the occluding calculus (Fig 517) becomes dislodged and, as in the 
preceding group, comes to lie in another part of the pelvis or in one of the calices 
If the chills, fever, marked leukocytosis and increasingly more serious general 
symptoms of bacteriemia persist for more than 48 hours, watchful expectancy 
must end and be replaced by more active treatment, lest not only the involved 
kidney be irreparably damaged, but a fatal generalized sepsis follow If the in- 
fection has once extended beyond the kidney, even nephrectomy will not save the 
patient 

Our plan is to insert a ureteral catheter as soon as possible beyond the occlud- 
ing calculus and after aspirating the contents of the renal pelvis for bacteriologica 
examination, to leave the catheter in situ until the acute symptoms have dis- 
appeared The case then belongs in Group 4a to be discussed further on 

A plain film should be exposed as soon as a patient with a calculous bloc 
and coincident symptoms of acute renal infection is seen If there are no signs o 
recession of the fever, etc after 48-72 hours of inlying ureteral catheter drainage, 
this means that the kidney parenchyma (Plate XI) is involved to such an exten , 
that immediate operation is necessary If there are innumerable single or groups 
of pus foci after removing the capsule and the kidney is greatly enlarged, opinions 
differ as to whether such a kidney should be removed or only a nephrostomy one 
If we have ascertained during the period in which the inlying ureteral cat e ep 
by the employment of intravenous urography, that the patient has another goo 
functioning kidney, we believe that more lives will be saved by nephrectomy i 
these h3^eracute infections, than by resorting to decapsulation and nephrostomy 

Calculous Anuria 

These also require early diagnosis and treatment and one should not be 
into a false sense of security because as described in Chapter 47, the patient o 
presents absolutely no signs of impending disaster during the period of to , 

There may be a history of previous attacks of anuria which disappea 
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spontaneously or {oUowing the passage of a ureteral catheter and expulsion of a 
calculus. On the other hand the present attack may be the first in a patient who 
Dot only fails to giN-t a history indicating upper unuary tract llthiasis but also 
states that the existing anuria appeared suddenly without any preceding pain 
either colicky or fixed Finally \n a tldrd group the patient states that severe pain 
was followed by a noticeable diminution in the amount of urine passed, ic 
oliguria and then complete inability to urinate supervened 

No time should be lost In having a plain film made to see where the calculus 
is located i e. whether in the renal pelvis or ureter and on which side Failure to 
obtain a positive result by plain radiography does not exhaust the diagnostic 
resources at our disposal Intravenous urography should follow such a negative 
result to see if there Is any obstruction In the renal pelvis or ureter Ev-en this may 
not yield any information unless the occlusion Is so complete that none of the 
opaque medium passes alongside the calculus It mo> happen that the obstructing 
c^culus Is of the nonopaque variety referred to under Diagnosis We recall sev 
era! cases and similar ones have been reported by Cahill In which plain radiog 
raphy was negative in calculous anuria. The method which is most likely to sue 
ce^ in not o^y confirtmng the suspected calculous origin of the anuria but also 
to determine the side and level of the obstruction is ureteral catheteriiation This 
should be earned out as soon as the diagnosis of anuria has been made by finding 
the hladdcs either empty or only containing a few cc of urine The treatment of 
calculous anuria due to a renal calculus does not differ from that of anuria fol 
lowing impaction of a ureteral calculus which was considered In Chapter J1 

Patient Seen Dueino a Quiescent Pjuuod 

NONOPERATIVE TEEATMI^JT 

Medical Treatrnent Can Be Given a Tnol Under Certain Conditions 
In this group can be placed 

(a) Patients who refuse an operation 

(b) Patients with bilateral calculi who cannot be operated upon 

(c) Patients who constantly expel calculi but radiography is negative 

(d) Those who have recurreDces following operaUon. This last subgroup will 
be discussed under p>ostopcraUve management later 

lIiNEHAL Waters As to the first three subgroups several methods are avail 
able One of these which is extensively employed in certain European countnes 
consists essentially m having the patient follow a 3-4 weeks so-caDed cure at 
Viltei or Evian in France or 'Wildiingcn in Germany In Prance it Is simply a 
question of dnnklng large quanUtles of a water containing an infinitesimal amount 
of mineral ingredients the underlying ides being thoroughly to flush the kidneys 
In Wndungen the water Is distinctly alkaline and especially adapted to the treat 
ment of patients with unc aad urate or cystine calculi 

Acid-Abh Diet RecenUy C C Higgins (Surg dm. North Am 1035 15 
923) has reported the successful solution of renal calculi by administration of an 
add-ash diet supplemented by vitamins from various sources This work was 
based on the earUer work of many Investigators and also on his own animal ex 
pcrimentatlon. The objective of Higgins dietary management Is to bring the pH 
of the urine down to 4 9 5.2 In patients in whom an infection due to urea 
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splitting bacteria is present, acidifiers were also employed The results in nine 
cases were as follows 

In three cases, complete disappearance of the calculi within four months 
In one case no change 

In a bilateral case with a large calculus on one side and five on the opposite 
one, all of the latter disappeared in seven weeks, but there was no change in the 
large one 

In two bilateral cases, a distinct diminution in the size of the shadows 
In one case, 300 calculi e\pelled soon after beginning the treatment 
In the ninth patient, a large calculus entirely disappeared 
Oppenheimer and Pollack (Jour Amer Med Assn , 1936, 108, 349) employed 
a diet which differed somewhat in detail but not in principle from that used by 
Higgins When the pH of the urine could not be brought down to the desired 
level by diet alone, it -was found that only m occasional cases did ammonium 
chloride up to 6 Gm daily succeed in changing the urinary pH In addition to 
the diet, vitamins A, B, D, E and G were given Twenty-seven patients were on 
the diet for from si\ to sixteen months Twenty of these maintained a mean 
bladder urine pH of 5 2 or under In none was a complete or partial solution 
(disappearance) of the urinary calculus noted on the frequently controlled x-ray 
films Five patients show'ed an increase of their renal calculi and in one patient 
a new calculus formed while on the diet 

Lazarus and Rosenthal (Urol and Cut Rev, 1936, 40, 1) in six cases treated 
for over five months, found in only one evidence of partial solution , in four no 
change was noted, and in one, the calculus increased in size In six other cases 
treated for less than five months, two showed enlargement and increase in number 
of the calculi and in the other four, no change %vas noted 

From the above reports, it is impossible at present to decide whether solution 
of calculi by the acid ash diet supplemented by various vitamins and acidifiers 
IS feasible 


INDICATIONS FOR OPERATIVE INTERVENTION 

A distinction must be made between the indications for operation in uni 
lateral and those applicable to bilateral cases The incidence of the latter varies 
from 10-15 per cent as shown in the recent reports of Illyes, 10 per cent of 84 
cases, Priestley (Mayo Clinic), 14 8 per cent of 500 cases, Twinem, 13 per cen 
of 314 cases and White, 13 8 per cent of 1119 cases We will first discuss e 
imilateral cases 

Indications for Operation in Unilateral Cases 

1 If a calculus is so located in the renal pelvis as to be a potential menac^ 

to the integrity of the kidney or even to the patient’s life, by its likehhoo o 
blocking the outlet of the renal pelvis (Figs 517, 531 and 537) , 

2 If there is one relatively large but not branching calculus in the 

pelvis and one or more located independently in the calices and urograp y 
function tests show that the damage to the kidney is still slight and that e i^^ 
fection which favored the calculus formation and all causes of stasis can 
eliminated by postoperative treatment (see later) , _ 

3 Nephrectomy is indicated (a) if there is evidence of a calculous pyon 
rosis (Figs 523 and 538) and the opposite kidney is normal, (b) m cases 
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a 55 oasttd wbetculosi* or neoplasm and true calculus formation (c) in casM In 
which recurrence has taken place two or three times after conservative operations 



Fia U7 — Tb< u(4«T Olujtndoai fbov tbiidotn fo t bJIatml rtsil akulus cue The 
lower dWrUQ* ihow looiUottf I alcuD u found tt opentiOD. The rijcht dde<i cilcuQ were 
retDcnTd bv ordlnio pjelotoay aod rmiQ oef^rotomy fodsfoos (m Qap 56 The hrper 
left rided VraachiDi ww rersoked through *0 eaUr^ed pytlcKomy bdtfon (lee C3utp 

56) 



and attempts to control the infection of to eliminate a cause of stasis (Fie 539) or 
infection (Fig 540) have been finlle. 
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As TO THE TYPE OF OPERATION — if it IS possiblo to perform a p3Tlotom} this 
IS the method of choice, except for calculi located in the isthmus of a cah^, here 
nephrotom}^ is preferable to avoid injurj’- to the isthmus and probable postoper- 
ative stricture formation If a single calculus lies in a dilated infected cah-x, it is 



Fig 530 — \ senes of pre- and postoperatii e 
illustrations to shoii how dilatation of calices and in- 
fection can persist after remo\aI of calculus 

A Shadow ot calculus at ureteropehic junction 
B Relation of calculus shadow to rolled up tip of 
opaque catheter 

C Pjelogram showung marked dilatation of calices 
and pehus 

D Same condition two months after pielotom\ 
for calculus 

(d) in one kidney and both ureters (Fig 376) 


advisable to resect the kidne\ 
and close the defect by the 
method shown m Chapter 53 It 
IS better to make multiple small 
nephrotomy incisions to remote 
calculi in calices if thet cannot 
be reached through the ptelot- 
onw incision, that to attempt to 
use a large nephrotomt’’ incision 
We prefer a posterior ptmlotomt 
but some operators, Ulyes, rou- 
tineh’^ employ the anterior ap- 
proach to the pehas 

We are not contanced that 
the remotal of large branching 
calculi ser\ es any useful purpose, 
because the chances of earh re- 
currence make such operationj 
inadvisable Branching (coral) 
calculus IS rareh’’ as great a cause 
of destruction of the kidnej' as h 
a relativeh'^ small calculus which 
blocks the outlet of the renal 
peh IS 

Treatment o£ Bilateral 
Calculi 

These cases as seen clim- 
cally can be placed in three 

groups, as follows 

Group 1 Various combina- 
tions including calculi (a) 
both kidne 3 ’'S (Figs 531, 537, an 
541) (b) in both kidneys and 

one ureter, (c) in one bidnei 
and opposite ureter (Fig 375) , 
(e) in both ureters, and (f) both 


kidne 3 '^s and both ureters 

Group 2 Calculi in One Kidney after Removal from Opposite _ 
Group 3 Calculi in the remaining kidney, i e , after opposite nep 


tomy 

contraindications in subgroup 1a bilateral renal fection 

In the case of multiple large phosphatic calculi on both sides, on 

by urea-sphttmg bacteria, which cannot be controlled and the ^^^rsi‘;tent 

both sides is poor as the result of advanced pathological changes e p 
infection and the condition of the kidne 3 '^ favor early recurrence 
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In cases of larje branchlnR calculi In the presence ol the conernnUnm conOi 
lions just mcnlionwl 

We arc cognicint of efforts to Improtc function in the nbme two RToups b\ 
nephrostomt but do not coincide tnth the opinion that an> but the indications 
to be enumerated permit attempts to remote the calculi 

indications in sudcbout Ia PILATCRAL ri nal 

In a case in which there are one or «e\eral relntl\-cl\ *nlnll calculi on one 
side and a large branching one on the other as In Fig 5-tl, remotml of the small 
ones is iwUcated if urographs .hows that the) oil truct the urelcropelt ic junction 
of that side 

Again operation is indicated 
if there is a triangular o\ti1 or 
round calculus in the pel\ia on 
one side and one or «c\-eral small 
ones on the opposite one The 
side should be operated fir«t 
r\here the pehis Is blocke<l and 
the other as soon as possible 
afterwards (4-S weeks) In r 
case of this tvpe (Fig S31) we 
intended to follow this plan but 
the calculus in the left kidnc) 
which was in the Inlenor cal>'^ 
at the time the right ride was 
operated mo\ed down Into the 
ureter on the sixth (lo> followed 
by an anuria so that immediate 
ureleroiomy became neccssar> 
because a ureteral catheter could 
not be passed beyond the cal 
cuius in the left ureter In a «ec 
ond cose the general condition 
of the patient did not permit operation on the second kidney until five months 
later when we were obliged to Intervene because of a blockage of the ureter and 
resultant \*ery severe acute pyelonephritis In both these cases removal of the 
calculi from both sides os advised by Hrynlschak and others, might have been 
advisable but in general at least in the United States few operators attempt to 
do this 

mOICATIONa IN SUBGROUP iB CALCUU IN THE TWO KmNEYS AND ONB UJUTTKR 

In non indent cases, i e those requiring immediate removal of a renal cal 
cuius on one side It is advisable to remove the ureteral calculus If it is In the 
pelvic portion of the ureter manipulative removal can be tried but If higher 
only ureterotomy should be done. If the ureteral calculus Is not eJlminated first 
as a cause of obstruction removal of a calculus from the opposite lidocy will 
throw all of the work on the Udney whose ureter is blocked and anuria will 
result 

INDICATIONS tN fUBGROUP Ic tN ONE KIDNEY AND OPPOSITE URETEB (Fig 375) 

Remove calculus In the latter first 

IKDICATTONl IN fUBOROUp iD IN BOTH URETERS AND ONE KIDNIP 



Ftc. S40 — ^SpfdiDro of LWnev retnoved at »cc 
owbrv opffaUofi iticT pjfl<rton3> lor atoihu eijrhtefn 
m ntlu preA't<MiU% TJwre wm » rtcurmiCT In form of 
« bn» pbewpbatJc cakuhi* Note umked thkkenlnc 
ol ■» U t inot pel ij 
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Remove by manipulation or operation the calculus on the side where there 
IS no renal calculus 

INDICATIONS IN SUBGROUP 1E CALCULI IN BOTH URETERS (Fig 376) 

Both should be removed at the same operative sitting 

INDICATIONS IN SUBGROUP 1f CALCULI IN BOTH URETERS AND BOTH KIDNEYS 

Remove ureteral calculi first 

INDICATIONS IN GROUP 2 CALCULI ON ONE SIDE ONLY FOLLOWING REMOVAL ON 
OPPOSITE SIDE 

Fig 542 



Fig 541 — Plain radiographs of case of bilateral renal calculi presenting a -n-nwl 

operative measures In the right kidney there was a triangular calculus (indicated > , 

blocking the outlet of the pelxTS and a second calculus m an upper cah^ The nnera- 

of the left kidney were completely filled by a coral-hke or branching calculus The ^ 

tue indication was to first remove the right sided calculi and after restoration oi u 

perform a left nephrectomy u„rnrp from 

Fig 542 — Case of bilateral renal calculi A calculus had been removed ten years > 
left kidney The pyelogram reveals secondary atrophy, only the pelvis remaining m , , ^ 

opposite side, a small calculus shadow is seen separated from pyelographic medium, 
stricture of calyx, a diagnosis, which was confirmed at operation 


If one IS sure that there are no calculi on the operated side, a uretera ca 
cuius on the nonoperated side should be removed first before attempting to opera 
on the corresponding kidney for calculi 

INDICATIONS IN GROUP 3 CALCULI IN URETER OR KIDNEY FOLLOWING OPPOSI 


NEPHRECTOMY , g 

Immediate operation is indicated if either anuria (Chapter 47) or symp 
of acute renal infection are present, otherwise the operative indications are 
same as mentioned under those for unilateral calculi 

There appears to be a marked tendency for calculi to form in the 
kidney following nephrectomy for nephrolithiasis, and nontuberculous or 
culous infection Of 19 cases of anuria reported by Illyes (Zeit Uro ir 
34, 1 ) a calculus was found in the ureter or kidney on the remaimng si e 


Recurrence After Operation 

Incidence Recent statistics of cases that have been followed 
tion in incidence of recurrence varying from 8 3 per cent to 21 per c 
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lowest percentage Is that ot Illyes (1914) of 8J per cent In 591 cases and the 
highest that of Key reported by Hellstram (1933) of 21 per cent in 270 cases 
Other statistics are those of Braasch and Foulds (1924) of 14 2 per cent m 677 
cases, and Lowsley and assoaates reported by Twinem (1937) of 204 per cent 
m 202 In these figures the appearance of calculi postoperatjvcly in the opposite 
kidney It is of interest to note that of 15 operations for large branching calculi 
there are six recurrences. 

In general the percentage of recurrence after nephrotomy is higher tlian after 
pyelotomy The latter has become the operauon of choice m the majority of 
dimes as Is shown by a report of 500 cases reported b> Priestley (Mayo Gin. 
Bull Aug 18 193^) Pyelotomj was employed in 44 6 per cent and nephrotomy 
in only 3 per cent of the cases 


FALSE KECUWIXNCES 

This term Is used to designate the cases In which calculi have been over 
looked at operation 

Prevention The number of recurrences of this etiology has been greatly 
reduced aince pyelotomy has been generally adopted as the method of choice 
and since the Introduction at some dmlcs of focflitlea to make fluoroscopic exam 
inations and film exposures of the kidney durmg operations. 

The eipenence of The ilayo CUnlc in attempting to reduce the number of 
false recurrences is given In two reports one by Braasch and Carman in 1924 and 
a more recent one by Sutherland (Joiu Urol 1935 33 1) The latter stales of 
1061 cases up to 1924 a single shadow was visible on the film taken before opera 
tion but several calculi found at operation in 146 cases whereas in 66 others the 
reverse was trne i e several shadows on the pre-operative film and only a amgle 
calculus at operation Finally no shadows were visible on the pre-operative film 
and one or more calcuU found at operation m 2 1 cases 

Since 1924 both the fluoroscopy and film methods were used during the 
operation. In 70 (14 per cent of 479 cases) fluoroscopy failed to reveal any re 
maining shadows which were fouod on the films. At times shadows of calculi 
are seen on the film but the operator cannot locate the calculi Examination of 
the removed kidney revealed the presence of calculi either mcarcerated in minor 
calices of lying well encapsulated in the renal parenchyma. Recently both fluoros- 
copy and the film method are routinely employed at The Mayo Ginic. The film 
(10x12 inches) is not placed In close contact with the exposed kidney but ngnme 
the side of the patient. In order to ImmoblUxc the kidney a special aluminum 
clamp is used 

A frequent cause of false recurrence fs that a small calculus may be hidden 
behind q larger one only the latter showing on the preoperativc film. 

THUI BECOaRENCEe 

These are always due to one or a combination of the following causes 
Persiftence of Infection- Failure to eliminate infection due especially to 
the urea flitting t>pes of bacteria Is responsible for the recurrence of pbo^jhatlc 
calculi These bacteria alkalinUe the urine thus favoring the precipitation of phos- 
phates {ammonium magnesium and calcium) Recurrence Is more common in 
cases of infection b> urea-splitting bacteria (proteus certain strains of staphjlo- 
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cocci) than when B escherichm or Acrobacter aero genes or non-urea-splittmg 
staphylococci are present Commendable efforts are being made in this group of 
cases to eliminate the infection, but in a certain number the urine remains alka 
line in spite of every method employed to acidify the urine and thus create un 
favorable conditions for the development of the various strains of B cob which 
multiply more rapidly in alkaline urine as well as equally unfavorable conditions 
for the development of the urea-sphtting bacteria 

Persistence of Pathologic Changes in Kidney This is a factor in true 
recurrence which is not generall}^ appreciated by those who maintain that re 
currences can be greatly reduced by postoperative therapy The inflammatory 
changes in the walls of the renal pelvis and calices previously described (See also 
Figs 539 and 541) are often of such a permanent character that they favor stasis 
and thus indirectly the persistence of infection In addition to the changes in the 
renal pelvis and calices, those in the parenchyma have weakened the ability of its 
reticulo-endothelial system to combat infection Finally, replacement lipomatosis 
(Fig 523) in chronic infection associated with calculus formation and the almost 
inevitable perirenal and penpelvic sclerotic changes all favor reinfection or per 
sistence of infection with resultant calculus formation Similar changes in the 
ureteral wall complicate the problem still more 

Stasis Due to Mechanical Obstacles or to Neurogenic Dysfunction 
Unless every source of obstruction such as abnormal vessels, strictures, etc distal 
to the kidney are eliminated, true recurrence is sure to take place The same is 
true of neurogenic dysfunction which like a mechanical obstruction interferes with 
normal peristalsis of the renal pelvis, ureter and of the bladder 

Other Causes of Recurrence Under this heading can be placed disturb- 
ances of metabolism such as those incident to hy'perparathyroidism, excessive 
elimination of oxalates, phosphates and uric acid 

The Prevention of Recurrence After Operation The following measures 
which aim to reduce the present relatively high percentage of recurrence are being 
employed in a number of American clinics 

A Before, During and Immediately After Operation 

1 Preoperative examination to include estimations of the calcium, P o® 
phorus, uric acid, creatinine and sugar content of the blood (see Diagnosis) 

2 Smears and cultures from the ureteral urine before and from e ren 

pelvis during operation p 

3 Determination of the pH of the ureteral urine on the side where 
cuius IS located 

4 Lavage of the renal pelvis at operation and through the nephrostomy 

after operation , ^g, 

5 Chemical analysis of calculus (see page 748), the dietary regimen (sej 
low) to be governed by the results of this analysis, the pH of the ^ g the 
results of the bacteriological examination of the urine before an urm 
operation 

B Postoperative Preventive Care I ^gg. 

1 Elimination of focal infection, especially of the prostate, semi 

icle and cervix uteri favors 

2 Treatment of any condition (mechanical or neurogenic) whic 
INFECTION BY STASIS Under this heading are included ureteral dilata on , 
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ment of any cause of neurogenic dysfunction especially svphflxs of the spinal cord 
(Fig 478) or any source of peripheral obstruction. 

-1 DiETABy iiAT^AOTmu^T ^ Patieols with calculi composed of calcium and 
rnagnttium phosphates or carbonates which form m an alkaline urine or oxalates 
which are precipitated in a wide range of urinary reactions are placed on the 
high Vitamin A add ash diet (page 76S) so as to shift the urinary reaction 
strongly to the acid ride The baac diet which la used in these cases has an excess 
add-ash of 17.3 cc. but the constituents of the diet however are varied daily 
according to the pH of the unne until a level of from 4 8 to S is maintained. As 
a general rule, an excess add-ash of 28-30 cc. Is necessary to keep the pH at this 
point. If the h^gh Vitamin A aad ash diet alone does not suffice to lower the 
unnary reaction to at least enteric coated tablets of ammonium chloride m 
doses not to exceed 6 Gm. dally must be added, watch being maintained for signs 
of acidosis and also hy Inspection of the urinary sediment to be certain that 
urates and tme add crystals arc rvit preaent- 

When the calculi are composed of cysUne or uric add (both of which form 
in an add urine) the pH is shifted slightly to the alkaline side by use of the 
high Vitamin A, alkallne-ash diet again ascertalnint that phosphates and car 
bonates are not being preapltated at that degree of alkahnlty Vitamin \ Is 
given in the form of hahver oil or carotene in-oU capsules and the Jean i {bi(?pbo- 
tomelcr) test is used to make certain that adetjuate amounts have been given 
The patient is taught to make pH determiDations of the unne (with an apparatus 
manufactured by the I-a hlotle Chemical Products Company) which is voided 
one half hour before lunch fn order to avoid the effects of the alkaline tide Accord 
inj, to Higgins recurrent calculi are composed chiefly oi caldum and magnesium 
phosphates carbonates and traces of oxalates which form In an alkalme imne 
By shifting the reaction of the urine to the acid ride their recurrent formation 
should be minimized. 

4 Raiuocjiapitic sTjavEoxANCE 07 opEJiATED CASES A ploio film cxposuTe 
should be made of patients before discharge from the hospital and at intervals of 
four months. 

5 Use or dbucs axd pelvic lavace. 1/ the causative organism belongs to 
the Staphylococcus and Streptococcus joecalss groups the intravenous adminis- 
tration of OJ Gm of neoarsphenanune every five days for 4-6 doses is often very 
eSecUvu in. elimffiating this type of Infection The use of ammonium chloride as 
an ed 3 U%Tmt m cases where the high Vitamin A, aad ash diet does not succeed in 
lowering the pH of the urine suffidently to prevent growth of urea-splitting bac 
leria has already been referred to Higgins behetes that the use of this drug as an 
acidifier should be avoided if possible because of its Irritant action on the gastro- 
intestinal traa when given in suffiefent/v large doses to be effective. Lavage of the 
renal pelvis with rafld antiseptic solmlons such as l 100 to 1 1000 nitrate of silver 
1-4000 acroflarin etc is still employed Id many cliofcs. 

todtbtcd to r«c^trtid« V 
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Lipoma Although a perirenal lipoma is not as rare as formerly believed, 
comparatively few cases of mtrarenal lipoma have been reported Pemberton and 
McCaughn (Surg Gynec and Obst , 1933, 56, 110) found only two mtrarenal as 
compared to forty cases of perirenal lipoma observed at The Mayo Clinic A 
typical case of a very large mtrarenal lipoma was reported by Lower and Belcher 
(Surg Gynec and Obst, 1927, 45, 1) The tumor was a fibrolipoma weighing 
420 Gm and had produced a urographic deformity resembling that of a malignant 
neoplasm These authors found reports of five other cases of mtrarenal lipoma 


jMalignant Neoplasms or the Parenchyma 

The classification of the different types m this group of renal tumors has 
been, and still is, the subject of much difference of opinion There is none as to 

the necessity of placing in separate sub- 
groups, (a) the pure and rmxed types of 
sarcoma to be mentioned later, usually 
found m adults, and (b) the embryonal 
adenosarcoma (Wilms tumor), almost in 
variably found m children 

The discussion involves chiefly the 
type of neoplasm which has hitherto 
been termed hypernephroma or hyper 
nephroid neoplasm At present, there are 
the following theories as to their patho 
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Fig S4S — Papillary adenocarcinoma of 
kidney, formerly termed hypernephroma Note 
invasion of perirenal tissues and on the right, 
a narrow nm of compressed parenchyma 


Pathogenesis All 

hypernephromas are carcinomas because 
they have their origin m the rend u 
bules, as claimed by Sudeck, Stoerk an 
Oberzimmer (Virch Arch Path Anat, 
1926, 260, 176) All hypernephromas are 
the result of malignant changes 


rant adrenal rests, as occur m 


rant auicnai . 

adrenal inclusion tumors of the sp . 

liver, pancreas, ovary, etc This is the contention of those who support 

of Grawitz - two 

In the following classification, we have followed the ormer tubules 
theories, viz , that all carcinomas of the kidney originate from t e ren 
and not from inclusion of adrenal rests 


A Carcinoma 

1 Papillary adenocarcinoma (Figs 544 and 545) 

2 Alveolar adenocarcinoma 

3 Malignant papillary cystadenoma 

B Sarcoma, including round and spindle-celled, as well as 


the mixed types 


C Embryonal adenosarcoma (Wilms tumor) , ^j^g order 

The salient pathologic features of these groups wil e 
just enumerated 
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CAKCINOUA 

This group includes the majority of neoplasms formerly called hypernephro- 
mas, The group includes 

1 Papillary Adenocafclnoma. According to Ewing there is a clear and 
a granular-cell variet> They form more or leas solid tumors the dear-celled 
vanety being very vascular with mafVed tendency to hemorrhage necrosis and 
cystic softemng They are usually composed of branching vfUI lined by a single 
layer of dear or several layers of granular cells. There is less tendency to hemor 
thage or cyiuc change In ie granular than in the dear-celled t>’pe 

2, Alveolar Adenocardnoma. These form only a small proportion of 
tumors of the fcidney They are of homogeneous whitish appearance and infiltrate 
diffusely breaUng through the capsule and mvading the pelvis at a comparativel> 
early stage Hemorrhage and evst formation is rare These tumors probably ong 
inate from well-differentiated blastema or from adult cortical tubules (Ewingl 
Histologically the alveolar cardnoma shows less cellular differentiation, the cells 
being arrang^ in alveolar or tubular fashion, 

3 Malignant Papillary Cystadenoma, These resemble similar growths of 
the ovary representing a malignant change In a benign cystadenoma (Fig 543) 
Thev are well encapsulated single or multiple and at limes very large The 
papillary and cystic character is evident on gross inspection Histologic eiarcuns 
Uon re\*eals a varfetj of pictures (lIcKenile and Waugh Jour UroU 1927 18 
331) The various steps of adenoma, cyBladenoma cystadenoma papUbfenim and 
cystadenoma papilliferum malignum can be seen on the same slide. 

Stifling (Jotrr Urol 1927 17 165) collected 50 cases and reported a per 
sonal observation in which o filling defect seen in the urogram was found at opera 
tion to be due to on invaaion of the pelvis 

KASCOUA 

These are relatively uncommon if the embryonal adenosarcomaa as seen in 
chndren are excluded Only 20 sarcomas were found by Jndd and Donald (Ann 
Surg 1932 96 1028) in a senes of 570 renal neoplasms operated at The Mayo 
Clinic, The reported cases include the following varieties (a) Spmdle and round 
cell (b) mixed tumors such as fibrosarcoma myxosarcoma fibromyxosarcoma 
leiomyosarcoma lymphosarcoma, fibroneuromyxosarcoma, 

Kretschmer (Jour Urol 1936 36 99) found five cases of sarcoma with 
observation, hlinU (Ann Sorg^ 1937 105 521) was only able to find reports of 
93 cases of all types of sarcoma in patients over 21 years of age Only three Jived 

more than five years after operation. One of us has recently (Jour Urol 1937 38 

357) reported a case of spindle cell sarcoma ahve eight years after operation. 

axtBBYONAL ADENOSAKCOUA ALSO TEUXIED WH-MS TUMOK 

Almost nJl of the solid Utmors of the Udnej in chadren ate of this varietj 
(See Chap S6 ) The avenge age at which they are recognized is three years 
From the seventh year there Is a steady decrease In inddeace until puberty and 
thereafter Wilms tumor Is eitreroely rare according to Campbcli (Pediatric 
Urolog> 1M7 2 256) The tumor fs usnany intHaleral hut it was bilateral in two 
(12 per cent) of 17 cases reported by Kretschmer and Hihbs (Surg, Gjoiec. and 
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Obst , 1931, 52, 1) In some of the cases reported as bilateral, the necropsy findings 
indicate a probable metastatic rather than a primary bilateral condition 

That these tumors are not rare in children is shown by the fact that over 
100 cases were published between 1924-31 according to Crabtree and Prather 
(Jour Urol, 1931, 25, 589) Campbell (loc cit ) has observed 51 adenomyosar- 
comas and one papillary adenocarcinoma (male, 7 years) In the majority of 
reported cases, the tumor was large and the growth a rapid one The embryonal 
adenosarcoma presents a smooth less often a lobulated surface and on section 
appears soft and greyish-white, but areas of hemorrhage or necrosis may be seen m 

some cases The predominat- 
ing histological picture is that 
of an alveolar sarcoma in 
which the epithelial complexes 
(Drusenschlauche) are found 
according to Lieberthal (Surg , 
Gynec and Obst, 1931, 53, 
77) These epithelial com- 
plexes are the keynote of the 
tumor and assume various 
forms, such as (a) an arrange- 
ment of the round cells in ro- 
settes, suggesting epithelium, 
(b) the cells are more cu- 
boidal, being arranged in tu- 
bular acini, and (c) cylindrical 
epithelium and a well defined 
basement is found Both 
smooth and striated muscle 
fibers are frequently seen in 
the connective tissue frame- 
work of the alveolar cell nests 
According to Wilms, striated 
muscle occurs in about 40 per 
cent of the cases Myxoma- 
tous connective tissue, fat and 
cartilage may also be present 
in the coarser supporting 
framework A tumor may begin as an embryonal adenosarcoma but as the result 
of certain tissues growing more rapidly than others, may end up as a rhabdo- 
myoma, a myxosarcoma, a fibrosarcoma, a round cell sarcoma or a carcinoma 



Fig 546 — Large papilloma of renal pelvis causing hydro- 
nephrosis (After Brutt ) 


NEOPLASMS OF THE RENAL PELVIS 

i 

Papilloma 

This IS the most common type (Fig 546) of neoplasm of the renal pelvis Of 
45 cases of pelvic neoplasms observed at the Mayo Clinic from 1907-1933, the 
papillomatous type was found in 33 or 73 3 per cent according to Cabot and Allen 
(Lancet, 1933, 2, 1301) A series of 74 papillomatous tumors of the renal pelvis. 
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mcludmg two personal cases was studied by Kimball and Ferris (Jour Urol , 
1934 31 257) Of these 74 cases the proportion of males to females was 3 to 1, 
1 e 74 4 per cent to 25 per cent As to age, 54 per cent were between 50 and 70 
years and 31 per cent between 30 and SO years The gross and histologic appear 
ance of both the bemgn papilloma and papillary carcinoma of the renal pelvis do 
not differ in any respect from those of the same types of vesical neoplasms de 
scribed m Chap 27 so that It will be unDecessar> to repeat them here Their size 
vanes from a small tuft to a mass filling the entire pelvis (Fig 546) 

Clinical Effects Papillomatous tumors of the renal pelvis are of clinical 
Interest (a) because of their tendency to occlude the outlet of the renal pelvis 
with resultant hydronephrosis (Fig 546) (b) the pressure atrophy of the paren 
chyma and (c) the frequency of coincident implantation metastases in the ureter 
or bladder or both- 

The implantation turoora in the bladder may be either single or multiple 
being usually situated near the corresponding ureteral onfice The latter and the 
adjacent bladder were Involved in 48 per cent of the 74 cases studied by Kimball 
and Ferns Other parts of the bladder some distance away from the Involved 
ureteral onfice were the seat of tumors m 36 per cent of the 74 cases On the 
other hand it la of importance to note that in 14 per cent growths were found in 
the bladder without any lesion of the ureteral onfices. TTie frequency (48 per 
cent) of implantation metastases involving or dose to the ureteral onfices empba 
sizes the necessity of keeping in mind the possible enstence of a primary tumor in 
the renal pelvis whenever one or more papillomas are found dose to a ureteral 
orifice. 


Sqtrxiious-ccix CAScmoiiA 

This type of neoplasm (Fig 547) is found much less frequently than the benign 
and malignant piapilloma (Fig 548) Gilbert and MacMilian (Ann. Surg 1934 
100 429) were only to find reports of 55 cases to which two personal observations 
were added The neoplasm Is v'ery firm but may attain a large size Inv'aslon of 
the parenchyma occurs oftener than in the papillomatous type of pelvic neoplasm 
There is a distinct etiological relation between squamous cell caranoma of the 
renal pelvds and certain factors like Infection calculus formation and leuko- 
plakia, Infection was present In 39 per cent of the 56 cases studied by Gilbert and 
Macmillan (loc. dL) calculi as a coinddent condition was noted m 30 (52 per 
cent) of 57 cases and leukoplakia In 3 cases. 

The role played by these three forms of chronic irritation seems to be less 
important in papillomatous tumors of the renal pelvis than in squamous^ell 
cardnoma. 


AlULTIPLE XEOPLASMS 
Coincident Neoplasms 

That primary neoplasms may occasionally be found in both the renal pelvds 
and parenchyma is shown by the following combinations thus far reported 

Patch and Rheas cases of benign papillary cystadenoma of parenchyma and 
benign papilloma of pelvis 

Graves and Templeton s case of hypernephroma and cardnoma of pelvis 
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Balch’s case of h 3 'pernepliroma and papillan’^ carcinoma of pehas 
Gottstein's case of sarcoma of parenchjTna and papillar}' carcinoma of pehas 
A most unusual case is that reported Chwalla of two independent pnmarA,* 
tumors of the parench^TOa, a sarcoma and a hj^ernephroma Onl}'^ two similar 
cases ha\ e ever been published 


Bilaterai, Rexax Neoplasms 


This IS rare, less than 30 cases ha\ang been observ^ed Xicolich (Zeit Urol 


Fig 547 



1929, 23, 477) reported a case of bilateral 
hanphosarcoma and one of round celled 
sarcoma He found reports of 17 other 
bilateral renal neoplasms Sprenger and 
Bohrod (Jour Urol, 1935, 33, 427) ob- 
ser\ ed two cases of papillan,^ adenocarci- 
noma and Hotolmei and associates 
reported (Presse IMed , 1937, p 332, 
IMarch 3) an unusual case in which a 
mass was to be felt over each kidnej" re- 


Fig S4S 



Fig 547 — Operati\e speamen of caranoma of the squamous-cell tN-pe at outlet of renal pel\TS 

with resultant h^ dronephrosis 

Fic 548 — Large papillarj carcinoma of the renal pel\TS blockins outlet of latter with result- 
ant h\ dronephrosis (Courteij of Dr Harrv Cuher ) 


gion, accompanied bj'’ pain and hematuria Retrograde urographt'^ revealed a de- 
formitjr on both sides The diagnosis of carcinoma was confirmed bj’^ biopsj'^ 


LOCAL .AST) SYSTEMIC IMETASTASES 

In Papillomata T\'e have alreadt'’ directed attention to the frequency of 
implantation metastases in the ureter and bladder in benign and malignant papil- 
loma of the renal pelvis Such metastases are found far less frequenth in 
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squamous-cell carcinoma of the renal peU-fs and are still rarer in caranoma of the 
kidney Altstein (Zeit Urol Chir , abstracts 1937 43 172) reports a case of a 
bean slxed ureteral metastasis 3-4 cm below the ureteropcKac Junction in a case 
of papillarj adenocarcinoma {h\’perT>cphroma) 

Papillary Adenocarcinoma and Alveolar Carcinoma. Local and sys- 
temic metastoses occur much more commonlj in cases of papfllarv adenocar 
crnoma (hj'pemcphroma) than in the uKeolar tx-pc but the localizations of the 
metastases are the ame in both tj 7 >cs Extension to the perirenal tissues and to 
the main renal \eins is more often observed In papillary adenocarcinoma (h>’per 
nephroma) In\ol\*cment of the Ijmph nodes around the renal pedicle is soon 
followed b} that of the preaortic and other abdominal Ijniph nodes. In a ca*^ of 
papillary adenocaranonia obsen-ed b> us the enlaiyted l>Tnph nodes compressed 
the ureter to such an extent as to giv’e nsc to a h>'dronephrosis (Fip 558) Sj's- 
lemlc metastases maj in\*oK*e anj structure In the bodj but most frequcntlj the 
lungs, bones and hinph nodes as <ho\vn bj a recent studv of 20 cases of papillaiy 
adenocaranoma (hjpemephroma) nith metastases made bj Schinz and Ucblinger 
( Acta Radiologica 1933 14 56) Pulmonarj metabiases n ere found in 75 per cent 
bone metastases in 50 per cent and in the Kmiph nodes In 40 per cent 

Bonc metastases ma> appear long before there are an\ SMnptoms pointing 
to the kidnej as the seat of the pnmaiy neoplasm Such a Killtaiy metastasis was 
found in the femur five jrars before the presence of a renal tumor became evident 
Such solltaiy metastases maybetheonl> sign of a late (7 10>ears) postoperative 
recurrence Of 10 bone metastases observed b\ Schinz and Uehlingcr, five were 
olitary Multiple bone metastases arc often ^mmetricall> located in the femur 
or humerus. The occurrence of a spontaneous fracture should ahravs lead to the 
susplaon of a pnmary neoplasm m the breast thyroid prostate and kidnej when 
not due to hyperparath>Toidism or a primarv tone tumor Skin metastases are 
rare hence a case reported by Cochez and Busser (Arch. Mol Reins 1933 7 721) 
is of interest A year after suprapubic prostatectom) a hematuria was noted A 
month later multiple nodules appeared on the skin of the trunk which were 
iound on biopsy to be metastases of a papillary adenocaranoma (hvpemephroma) 
as confirmed at necropsy 

Tumor thrombus formation m the mam renal veins is not an uncommon se- 
quel of neoplasms of the parenchyma Extension into the renal veins was found 
in SO of 130 cases operated by Beer (Surg Gyn. and ObsL 1937 65 433) In 8 
of the 50 coses the tumor thrombus formation extended into the vena cava 
inferior 


CLINICAL PICTURES 

As our txpenence increases it becomes more and more evndent that no single 
or gronp o symptoms (syndrome) is characteristic of renal neoplasms whether 
they anse m the parenchyma or pelvis This b especially true of the three most 
common sjroptoms viz. hematuria pain and tumor ^ All are present in so many 
o er ren^ lesions that it b onlv by a thorough urologic study (Chapter 11) 
that a differential diagnosis c an be made Keeping this in mind we shaU direct 

lolly ^ Prfva mrablT^*^^ „ doKly dio’' 
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attention to a number of clinical pictures in which one of the cardinal symptoms 
IS the outstanding feature It may be the only symptom present in a given case or 
as more frequently occurs, be accompanied b}'^ one or more other sjmiptoms For 
example, hematuria may be the initial and only complaint and thus dominate the 
clinical picture or hematuria may simply accompany pain, tumor, etc , at some 
time in the course of the disease Let us consider the more common clinical pic- 
tures and their outstanding features 

Hematuria 

This IS seen as the initial or only symptom in over sixty per cent of all cases 
As an associated finding, it is observed m nearly twenty per cent more There is 
great variation in the severity and duration of the hematuria The same is true of 
its tendency to cease spontaneous!}'’ and to recur at irregular intervals As a rule, 

the degree of hematuria, i e , the 
amount of blood in the urine, is 
greater in the case of a neoplasm 
than m any other form of renal 
lesion causing hematuria This 
cannot be utilized, however, for 
differential diagnosis, because 
occasionally one will see such a 
severe hematuria in a chronic' 
hemorrhagic nephritis, in an 
early (Fig 501) tuberculosis of 
the kidney, or even in a polycystic kidney (Fig 469), as to lead one to believe that 
only a neoplasm could give rise to such a severe hemorrhage from the kidney The 
bleeding in cases where the primary tumor is located in the renal pelvis or tip of 
a papilla (angioma), is easy to visualize The same is true of cases of malignant 
tumors which have invaded the renal pelvis but when a severe hematuria occurs 
under other conditions one can only explain it as due to a passive hyperemia inci- 
dent to the presence of the neoplasm in the parenchj'ma 

Symptoms The same ex-planation probably serves for the hematuria ob- 
served in cases of tumors of the true capsule, of the pennephritic tissues and less 
often of the adrenals As a rule, the bleeding is S 3 miptomless, i e , it occurs without 
apparent cause, profusely and continuous, for a period varying from hours to days 
and then ceases as spontaneously as it appeared There is nothing tj^pical about 
the duration, periodicity, intervals of freedom, etc This is unfortunate from the 
standpoint of both early recognition and treatment, because it causes both the 
patient, and only too often the physician first consulted, to postpone an examina- 
tion as to the source of the bleeding As the tumor grows, the intervals between 
the attacks of hematuria grow less and less, until the bloody urine is a constant 
feature As was stated above, in a relatively small percentage of cases, the hema- 
turia IS not the most prominent feature, but is preceded b}' pain, tumor, etc , or 
follows their appearance at a later period Hematuria as an initial symptom is very 
infrequent m children 

Color The urine in a hematuria may be onlj'^ “smok}'” when the amount of 
blood IS relatively small, or the blood may only be found on microscopic examina- 
tion Usually the urine is dark red or consists apparently entirely of blood with 
large clots or worm-like casts of the ureter, composed of coagulated blood The 



Fig 549 — ^Method of bimanual palpation of the 
kidney with patient in dorsal (supine) position 
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bladder may be fUled with dots and distended to the umbnicus, giving one the 
impression at times, that the seat of the bleeding Is t eslcal 

Tumor 

The presence of on enlargement may be evident on abdominal inspection 
alone but this is only the exception Usually one needs palpaUon (Fig 549) of the 
kidney region to eliat the presence of the tumor This is especially true in adults 
In children the tumor is the most common Imtial finding while hematuria is 
either absent or appears V’ery late in the clinical picture Tumors arising In the 
lower pole are detected bj palpation at a much earlier period than those of the 
tipper pole, because the latter lies behind the lowermost ribs. One can palpate an 
enlargement of the kidney In adults at some penod of the condition in about 
eighty five per cent of the cases In children, this is evTin higher and a tumor is 
often the fint sign which attracts the attention of the parent or physician One 
should always palpate the oppiosile kidney m order to ascertain whether a possible 
bilateral polycystic (Fig 470) condition might be present. The consistency and 
character of the surface as well as the area occupied by the enlargement its 
mobility disappearance behind costal arch etc should all be determined by 
palpation These are all of value In the differentiation of renal from other ab- 
dominal enlargements (see Diagnosis) In tumors of the renal pelvis an enlarge- 
ment of the kidney Is, as a rule due to a hemato- or a hydronephrosis (see 
Pathology) 

Pain 

This may like either of the preceding stand out os the pnndpal complaint of 
the patient It is of subordinate value as to diagnosis of a renal neoplasm com 
pared to cither hematuna or tumor In roany cases there Is an absence of pain 
throughout or It only appears late in the disease when there is invasion of the 
adjacent nerves or structures such os the colon (Fig 550) stomach etc 

Pain II more apt to bo due to motaitases than to the primary growth 
As a rule one finds three types of pain m renal neoplasms Independent of those 
due to systemic metastases. 'These types of pain are 

(a) Neuralgic Pains These arc localized along the course of the illo- 
mgmnal and iliohypogastric (Fig 18) or the last dorsal or genitocrural nerves. 
The pain may be continuous but more commonly it is recurrent Such pains are 
due to pressure on the corresponding nerve trunks and are of importance from the 
standpoint of prognosis. Pain along the aaatic nerves (uni or bflateraJ) or radiat 
ing In a girdle like manner from the spine or felt over any osseous structure 
(skull nbs or long bones) associated with local evidences of a renal neoplasm 
usually indicates a me t a s t asi s. The fact that symptoms of the latter may precede 
the detection of a primary renal neoplasm by a period of months to years hn<^ 
already been mentioned under Pathology 

(b) Dull Aching Pain, This is referred to the Involved kidney and may 
be of a boring or of a more dull aching character 

(c) Colicky pain This is only present during the passage of the worm like 
or larger dots referred to under hematuria less frequency to particles of tumor 
tissue. Such colicky pain doe* not differ m any respect from that seen dunng the 
pass^ of a ureteral calculus or as the result of similar causes of renal and ureteral 
colicky pain As in the case of the latter there may be an accompanying reflex 



784 KIDNEY 

paresis of the intestine, so that the clinical picture may resemble that of a genuine 
intestinal obstruction We have observed such a pseudo-ileus with severe pain over 
the involved kidney, during a massive hemorrhage into a hypernephroid tumor of 
the kidney 


1 



Fig SSO — A Only the renal pelvis was filled by the pyelographic medium m a case of hyper- 
nephroid renal neoplasm 

B Marked filling defect m hepatic flevurc of colon after barium enema, due to pressure of and 
invasion by renal neoplasm (Courtesy of Dr J S Eisenstaedt ) 

Fevtr 

That a ri;e of temperature may accompany one or more of the above de- 
scribed cardinal symptoms, or may even dominate the clinical picture, is just 
beginning to be appreciated James Israel was the first to direct attention to the 
fact, that fever simulating in every respect that usually seen m renal infections, 
can at times be observed m renal neoplasms The fever may be due to a pyelitis, 
but more commonly it is the result of a toxemia from absorption of necrotic tumor 
tissue It may be of the continuous or remittent type 

Scheele has reported a case which lasted for months rising to 104° F every 
evening In a case of renal sarcoma observed at Michael Reese Hospital, it led to 
the erroneous diagnosis of retrocecal appendiceal abscess m a girl of four (Fig 
551) 


DIAGNOSIS 

This IS based chiefly upon the following 

1 The clinical history 

2 The results of the urologic study (including physical examination) 

Clinical History 

(a) Hematuria As was stated above, there is nothing characteristic about 
this symptom, taken by itself, which enables one to say that it is due to a neoplasm 
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Fkl 551 — Terapcnture chart from caw of mJ^rd fell tumor of kWnev In jdrl four jran old 
Tith pcnUteiU fn.Tr (Dr Lawrence a cate.) 


Fn 552 


Fio 555 
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of the ureter, renal pelvis or parenchyma It is only by routinely following the 
varioua steps, to be described later under urologic study, that a diagnosis can be 
made in the majority of cases 

(b) The Presence of a Tumor There are certain features about an en- 
largement of the kidney which serve to distinguish it from other abdominal 
tumors We have learned, however, not to depend upon the ordinary methods of 
physical examination, such as inspection, palpation and percussion, for such a 
differentiation The more exact methods of diagnosis, which include (a) the ex- 
amination of the barium filled gastro-mtestinal tract (Fig 550), (b) the various 

steps of a complete urologic study (see 
later) and (c) radiography of the 
chest (Fig 172), skull, long bones, 
etc , have not completely supplanted 
the older methods of physical diagno- 
sis, but are indispensable adjuvant 
procedures 

It IS beyond the scope of this 
book, to enter into a detailed descrip- 
tion of the chief diagnostic features of 
all of the other abdominal conditions 
giving rise to demonstrable enlarge- 
ments, which one must consider, in the 
differential diagnosis of a kidney en- 
largement, whether it be a true neo- 
plasm, a retention tumor such as a hy- 
dronephrosis or pyonephrosis, a renal 
tuberculosis, a solitary cyst (Fig 466) 
or polycystic disease (Fig 470), and 
almost innumerable other lesions 

In the differentiation of a kid- 
ney TUMOR, in the larger sense of the 
word, from other abdominal, demon- 
strable, enlargements, one must in general take into consideration 

(a) Normally located and developed abdominal viscera (Fig 552), (b) kid- 
neys which are displaced as the result of congenital anomalies (Fig 553) and (c) 
abdominal viscera which are displaced as the result of some condition^ such as 
visceroptosis (Fig 554) 

A glance at Figs 552, 553 and 554, will show how necessary it is to bear these 
in mind, in the differentiation of abdominal tumors having their origin in other 
abdominal viscera, from those of renal and pararenal origin The chief physical 
characteristics of the two last named (when the kidney is normally placed and 
developed), are the following 

Location in the respective upper quadrant of the abdomen 
Ability to palpate the enlargement bimanually (Fig 549) as arising from the 
posterior abdominal region 



Fig SS4 — Diagram to show location of ab- 
dommal viscera in generalized ptosis of same This 
must be kept m mind in the diagnosis of a renal, 
as well as other abdominal tumors (see text) 


^ In Chapter 35 on Mobile Kidnev, we have considered this as the result of a constitutional 
congenital condition, i e , a lack of development of mesenchymal (fibrous and elastic) tissues 
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A more lateral position than is tme of most tumors of intrapentoneal origin 
and the abilit> to '«ure ballottement (unless tumor fixed) bj bimanual mampula 
tion (Fig S49) 

The disappearance of the tumor behind the costal arch 

^\e will sniPLY EKUilERATE THE TUMORS* W HICH OXE MUST CONSIDEE DIF 
yrvT-N .TTAT. DIAGNOSIS DURING PALPATION ETC^ OF A SUSPECTED RENAL TUMOR 


Fic. 555 




Stomach b\*er gallblad 
der omentum ascending or 
descending colon sigmoid 
and cecum o\*anan and uter 
ine tumors (usuallj the pe- 
dunculated forms), pancre- 
atic and other retrop-ntoneal 


Fic. 556 



Fia. SSS — In the upper fflastntion Is seen s piTlogmo with » marked fining defect of upper 
inijar cal>x. 

Below b to be seen the kidney from nme case with larce hypemephroid tumor ocouprlng 
Its uppCT two thirds and (rowins Into mperfoT calyx, which rr ptalm the fllHng defect in the 
pyelogram. 

Fa;. 556,— Normal pyelogram of the “pseudo spkW" type Thb patient had a chroric renal 
mfec^n and repeated pydograms over a period ot Uiree years ahnys revealed the same pvelo- 
KT»phic pktuim. 


cj-sts and neoplasms appendiceal abscess (espeoall> retrocecal) spleen and en 
capsulated tnbercnlous peritonitis 

(c) Pain. As fn the case of hematuria, there is nothing charactenstJc about 
this sjTnptom far less than Is true of tumor The neuralgic, dull aching and colict> 
pains are all present m so many other renal and eitrarenal conditions as to be of 
hltle diagnostic value when considered alone. 

The xrord “tumor" as employed here, simply means cnhnMncnt and Includes neoplasms. 
uiiiamEDatoTy chanees or retention tumors 
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Urologic Study 

This should be earned out in the order already outlined in Chapter 10, and, 
in the case of a suspected renal neoplasm, yields the following data from which 
to make a diagnosis 

(a) Palpation, etc , of the Abdomen This should be routinely done If 
the enlargement presents all of the features outlined above, as suggestive of a 
renal neoplasm, the finding is of great value, when taken in conjunction with 

other objective ones If the surface is nod- 
ular and hard, it may be equally as well 
due to a polycystic kidney as to a malig- 
nant neoplasm With increasing experi- 
ence, we have learned to seldom attempt 
to make a differentiation of types of renal 
enlargement, by palpation alone 

(b) Examination for Metastases 
This ought to be the first step if one sus- 
pects the presence of pulmonary, osseus or 
similar metastases 

If any of the symptoms or findings 
upon examination of the body in general, 
point toward such metastases a complete 
radiographic study of the lungs, bones, 
etc , should precede the examination of the 
genito-urinary tract 

(c) Value of Presence of Sympto- 
matic Varicocele Palpation of the ex- 
ternal genitalia, and in the male of the 
prostate and vesicles, should be done rou- 
tinely Formerly, the presence of a left 
sided varicocele was thought to be of much 
confirmatory value in the diagnosis of a 
renal neoplasm of the corresponding side 
It was the result of the blocking of the 
spermatic vein by a tumor thrombus in 
the renal vein It is so rarely present, that 

its diagnostic value is considered of minimal value 

(d) Cystoscopy and Ureteral Catheterization There is nothing charac- 
teristic about the urine m cases of suspected renal neoplasms The same is true of 
cystoscopy, unless one finds one or more papillomata in close relation to, or even 
protruding, from the ureteral orifice of the suspected side One must not forget, 
however, that as in a recent case of ours, a primary vesical neoplasm (squamous 
celled carcinoma) may arise from the lips of the ureteral orific If a bloody efflux 
is seen from one ureteral orifice (Plate 12), this is of much assistance in locating 
the source of the bleeding, but not as to whether it is due to a neoplasm of the 
ureter or renal pelvis 

(e) Ureteropyelography One can see calcified areas in a hypernephroid 



Fig SS7 — Unusual urographic deformity 
with displacement mesiallv of the ureter in 
a papillary adenocarcinoma (see text) at 
lower pole of kidney 
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tomor but so seldom does this occur tiat plain radiograph} ma} m general be 
said to be of little assistance in making a diagnosis. 

The opaque ureteral catheter la of much value alone or better in conjunction 
snth ureteropjelogrophy (see belon) Marled displacement of the catheters to- 
ward or away from the median hne of the body, when associated with a normal 



Ficl — Unorad mlofpva in s cmc of tTperoephrold Tvcoplara ol Udnry It rimoUtet 
that teen In h\-drDiiephicwU tod wii due to t blocUns of the outlet of the mal peUd* by loAlig 
nant lymph nodes it rtwl pedicle 

pyelogram means tliat the suspected neoplasm is not of renal origin but probably 
a retroperitoiiieal sarcoma (Fig 138) or cyst which has perhaps rotated the kid 
ney but not altered the outlmc of its pelvis or calices If the tumor is however of 
renal ongin and especially if it Is quite large one often observes a considerable 
displacement (Fig 563) of the opaque catheter on the corresponding side asso- 
ciated with one of the deformities (see below) typical of a renal neoplasm. 

UsoesAPKY W e have at our disposal the excretory and retrograde methods 
The former can be used first and may yield suffiaent data upon which to base a 
diagnosis if the changes (to be mentioned below) in the urogram are very marked 
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but jn order to vjsudli/e finer changes in the calices, the retrograde is to be pre- 
ferred eithfr employed alone or as a check on 



the C/cretory mflhod 7 he latter has one ad- 
vantage, in being able to visuab/e the prc‘-ence 
of bilateral cystic kulneys or a congenital 
anomaly 

beer floe cit ) in reviewing 16 ca‘-cs in 
which there was renal vein involvement, found 
that in 8, there was no visualization of the in- 
volvffl kidney when excretory urography was 
employed, whereas in 22 crises where the renal 
veins were empty, only two failed to visuah/zj 
7 he chief urographic changes are the fol- 
lowing 

a CiiAiNTors 7N Till' eouKSK, sizr and con- 
Toui' or TJir uri xi r 

b ClIATsOKS IN TIIK POSITION AND IN Till 
nroprr or rotation, or Tiie KiDNrv 

c Altprations in Till si/r and contour 


rR 5S0 — “Spifkr” Iitc (](formiiy 
of pyr]o('r,irn 'o lypiul of lijpcrncpli- 
rojfJ tumors of Pidncy (JJr Jfarry 
Culver’s case ) 


or riir m nau pi evis and its calici s 

7’lie TYPICAL pyj LOORAPI/ie ALTI rations'* 
as seen in renal neoplasms, can be grouped 
thus 


fA) I iiiiNO Dirreis fFig 555) due to the invasion of the pelvis proper or 
one or more of its major or minor calicos, by the neoplasm, =o that the opaque 
medium'"' fails to enter the occluded portion 



Fr 500 — PytloRraphir chani'cs in ren il neoplasms 

A Irr</uhnty at lov/cr pole 

Ji Dj'-lortion of all filircs 

C JJiAtrn clone ilion of raliccs In all of tlic above, a hype rnLi)liroi(l tumor was found at 
oi)crition 

(n) “Sridpr” (J'lg 559), “Dragon” fJ'igs 471 and 472), “Carnation” fFig 
561 ) deformities, due to the elongation and compression of the renal pelvis and its 
ealices by the neoplasm (J’lg 550) One might call all of these “Distortion” de- 
formities, but the terms given are more descriptive of the resemblance to familiar 
objects 

(( ) Ri n NTioN pyriooRAMS, due to occlusion of the outlet of the renal pelvis 

‘ I or viDitions m normil pyclo^rams, and Itrhnic of ureteropyelography, sec Chapters 2 and 7 
and I lu' 556 

" Jn a f< V/ ( 1 ( the entire pelvis is =o invided or occluded tint the pyeloKnphlc medium fails 
to enter at all 
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(ureteropdric junction) either by a tumor arising from witbin the peKis itself 
in., Intrinsic occlusion or to compression of the uppermost portion of the ureter 
by the neoplasm le , extrinsic occlusion. To either Instance the resultant pjelo- 
gram (Figs. 558 and 562) resembles that observed in hydronephrosis This reten 
pon type of pyelogram fs a frequent findmg m benign and maligiiant epithelioma 
of the renal pelvis. 

Other Contjttionb SimuuiTihc the Fio. 5*2 

Pyeloobaphic Deforhities of Renal \eo- I 
PLASMS In several recent contnbutions® 
we have called allenlion to possible mors 
and since publication of these pafiers have 




Fhi, 561— \ pccoUar pj-riomphk drfonnRy ocoslotiiDy ob«<T\-«l to hypCTWTthroU w<y- 
of the Udr>o tod tfraifd b> Gmran orolopisU canutloa defonnil> Note di pbertoent* 
ItoranU of tte oretfT 

Fia 56 — Ummul pjcfojrrtm fai i ci«< of bj’pemfpbrold tumor of Lid^e^ The p\eI«niiB 
rrvtnbW that of an onl^ry hydrooephrosla. Th* obitnctk« at outlet of rtnal pclrb wai due 
to prewore of naUgruat lymph node* at hUom. 


encountered sot-enil similar viurccs of error m the diaRno^Is of renal neoplasm* 
based chiefly upon pjelojtrophlc evidence TTicse potential sources of error are 
I \ ULOOO CLOT OR iNFLAMMATORt EXLDVTx In the renal peln< and it* calices 
Rive* ri*e to ftlllriR defects and distortion deformities'* clo*el\ re*emblinR tho<e 
*ern in neopla<nis 


V Vrrtnih and k IT— P) lorraphic rnw b the daeTTo*! f imal rer^tb en J Irol | 07 < 
(Drt 1 n>«drath and k T1— P>rfoeraptuc daow' of «!ul and pirnnal taronjiai 
J \ M K to 6 S 1610 {N<n 111 

f 45 
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2 Perirenal sclerosis (fibrous perinephritis) and e\en a perinephntic ab- 
scess can cause distortion (Fig 4^8) of the pelvis and its calices 

O A RENAL TUBERCULOSIS (Fig 508) OR \N ATROPHIC PAELONEPHRITIS (Fig 
483) mat’ cause marked deformity 

4 A PERiPEL\uc CAST OF CONGENITAL ORIGIN luav, vheu it causcs defomut} 
in the p\elogram, and is accompanied by hematuria lead to an erroneous diag- 
nosis 

5 Pseudo-spider pa*elogram One must ahva} s bear in mind a peculiar tt-pe 
of normal pt elogram to Avhich V e ha\ e gi\ en the name Pseudo spider (Fig 556) 

TRE\TMENT 

The only prospect of prolongation oi lite or permanent cure in cases of 
malignant neoplasms of the kidney, at present is nephrectomy Until irradiation 
alone or this method of treatment followed bA nephrectomy show end-results com- 
parable AMth those of nephrectomy alone, they cannot be ottered to the patient as 
substitutes 


Nephrectoma* 

The contraindications to nephrectoniA can be placed in tn o groups 

1 Those AAhicli can be recogm/ed before operation 

2 Those AAliich are found at operation 

1 Those Which Can Be Recognized Before Operation 

(A) Search for Metastases Radiography of the chest should be a rou- 
tine procedure before eAeri nephrectomy for rend neoplasm because if metastases 
exist, the lungs are iiiAobed in 75 per cent ot the cases The search lor bone 
metastases must be guided by the clinical history of fixed pain in the cases of 
metastatic deposits in the bones of the thorax pebis and extremities and of 
bilateral radiating pains if a Aertebral metastasis exists In the early stages an 
area of rarefaction is a i«ible in the long bones ribs and sternum, later no distin- 
guishing characteristics are present 

(B) Eaidfnce of Bil-atfral Nfoplasms The urographic deformity in con- 
genital cystic kidneAS can be easih distingiuslied (Fiss 471 and 472) from that 
of a neoplasm 

(C) Patients aaho are cachectic and aaIio haAC shoAin marked reaction to 
any preoperatiAC irradiation should not be operated The s.ime is true of children 
in AAhom a marked leukopenia folloAAS irradiation for embrAonal adenosarcoma 
tWilms’ tumor) 

(D) An opposite kidxea aahosf flnction is cre.atla' dihinishfd is also a 
contraindication as in other patients Ailiere nephrectoniA is contemplated 

2 Those Which Are Found at Operation 

(A.) Tumor Tkrombls in thf AIain Renal Veins In a recent paper 
(Surg , Ginec and Obst 1037 03 433) Beer states that of 130 nephrectomies 
rcAicned bA' one of his associates 50 had tumor thrombi in the main renal Aeins 
and in S cases the tumor thrombus extended into the Aena caAa Beer beheies 
that It may be possible m the future to recognize the existence of such a tumor 
filled Aein before operation bA absence of a isualization of the pehis and calices 
folloAAing excretorA urography AVe do not consider the presence of a tumor 
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thrombus lo the main renal veins a contraindication to nephrectom} if the technic 
descnbed in Chapter 53 can be foUotred A\e doubt howeter whether an attempt 
should be made to operate on cases in which the tumor thrombus extends into the 
vena cava. The presence of greatly distended veins which are visible on exposure 
of the fatty capsule is an indication that an attempt has been made to establish 
a collateral venous circulauon owing to blockiog of the mam renal veins Such 
a finding should at once lead to a search for tumor thrombus formauon m the 
veins of the pedicle before any attempt is made to ligate the ureter and mohiliie 
the kidney 

(B) Enuuujed Nodes OR Fatty Capsule If at operation a number 

of enlarged IjEnph nodes are found around the pedicle or there Is e\adence of 
m\-oUemcnt of ie fatty capsule nephrectomy is contra indicated m our opinion 

End reiults of Nephrectomy 

In the interpretation of the reports of end results it Is necessary to remem 
her that onI> after a lapse of at least five j’ears after nephrectomy can one con 
sider a patient a chancea of recurrence as improbable although there are a number 
of reports of recurrence nine and e\en eleven years after operation Another pos- 
sible source of error In the evaluation of statistics Is that unless faciUues exist in 
a dime for a follow up examination of a very large percentage of operated cases 
an estunate of the number of e\*en five > car cum as compared to the total number 
of operated patients is of but little value This latter point is well illustrated b> 
a report of end results from the dime of Prof lilies which appeared recentl> 
(Zeit Urol Chir 1936 41 123) -V questionnaire was sent to 82 patients who had 
been operated dunng the preceding six >ears Fifty three replies (60 per cent) 
were recefv'ed but only 27 patients operated more than fite >ear3 are of interest 
here The high percentage of patients who could not be followed vitiates any de 
ductfon which can be made as to the frequency of recurrence os is shown In the 
following table 

Ai»PA«::m.T KO 

WELL DCAO XiatHJNTl: 

IJ patimf* operitfd five before J “ *4% *"3% 8 - 6i% 

14 patienU openUed ifct j-ew* before j - i8% a - 9 - 70% 

It is only fdr to explain that such a large percentage of failure to r»pond to 
the questionnaires is to be asenbed to the fact that many patJenU who were citf 
xens of Hungary when operated now live In foreign countries where it 15 difficult 
to reach them 

Statistics of a somewhat smaller number of cases operated between 1901 32 
but all of which could be followed up were reported by Bergendal ( Acta Chir 
Scand 1936 77 563) Ot 94 nephrectomies 1 of 8 embiyonal adenosarcomas is 
apparentl> well 12 j-ears and 1 of 3 sarcomas 9 >*earfl after operation Of 76 
papniarj adenocaranomos (hj'pernephroid carcinomas) 40 4 per cent are living 
5 jears and 30 per cent 10 j'ears after operation 

Tialters (Surg Gjnec, and Obst 1933 56 445) reported the end results 
from the Ma^ti amic. Of UO cases followed up to 1927 there were 68 who were 
allvT 5-10 \-ear<; 22 others more than 10 years 15 more than IS 20 years and 5 
more than 20 j-ears after nephrectomv The percentage of 5 y^ear cures was 43 per 
cent (no to 256 cases operated from 1901 to Jan 1 J927) Of the 110 patients 
reported well Jan 1 1927 only 76 were Imng In 1032 
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The last two reports show that the prognosis of malignant neoplasms, at least 
for certain types such as the papillary adenocarcinoma (hypernephroid carci- 
noma) IS not as unfavorable as generally thought 

The technic and choice of operation will be discussed in Chap 53 

Pre-operative Irradiation of Malignant Renal Neoplasms 

In the discussion of a paper by Hunger (Jour Urol , 1937, 37, 680), on this 
subject. Dean reviewed some of the fundamental factors 

Indications Pre-operative irradiation of renal tumors has been recom- 
mended (1) to devitalize tumor cells and thereby lessen the likelihood of dis- 
seminating metastases by operative manipulations, (2) to dimmish the size of the 
tumor and thus make nephrectomy easier A large proportion of parenchyma 
tumors in adults and the majority of Wilms’ tumors (embryonal adenosarcomas) 
in children shrink when irradiated Only a therapeutic test will determine how 
much an individual tumor will respond, but the benefit may be so marked that 
the pre-operative irradiation of all large renal tumors is recommended 

Pre-operative irradiation has also been recommended (3) to make inoperable 
tumors operable A tumor is considered inoperable if it has invaded the perirenal 
tissues or if metastasis has occurred As yet, irradiation has been unsuccessful in 
so reducing the tumor in these inoperable cases that nephrectomy will effect a 
cure Epithelial tumors of the renal pelvis are radioresistant, hence irradiation is 
not recommended At the opposite extreme of radiosensibility are Wilms’ tumors 
usually composed of embryonal tissues, hence pre-operative irradiation is of the 
greatest value Tumors of the renal parenchyma m adults are, m general, of an 
intermediate radiosensitivity, but there may be considerable differences within 
the group, hence preoperative irradiation is to be recommended in these cases 
Excretory pyelograms and measurement of the tumor are helpful m determining 
the effects of irradiation 

PERIRENAL AND OTHER RETROPERITONEAL NEOPLASMS 

Under this heading can be placed the following groups 

1 Neoplasms of the fibrous and fatty capsules of the kidney 

2 Unattached neoplasms of the embryonal urogenital apparatus 

3 Other retroperitoneal neoplasms (except those of the adrenals) 

4 Neoplasms of the adrenals 

Neoplasms of the Fibrous and Fatty Capsules 

Benign 

Those of the fibrous capsule include fibroma and fibrosarcoma The most 
common neoplasms of the pen- and pararenal fatty envelopes of the kidney are 
the pure and mixed forms of lipoma Von Wahlendorf (Arch Edin Chir , 1921, 
115, 751) reviewed 165 cases, of which 46 per cent were pure and 54 per cent mixed 
lipomas Up to 1930, about 200 cases of perirenal lipoma had been reported, ac- 
cording to Crabtree In 1933, Pemberton and McCaughan added 40 cases observed 
at The IMayo Clinic Other rarer benign neoplasms include myoma, myxoma and 
fibroma 
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In this subgroup can be placed reported cases of spindle-cell sarcoma Upo- 
sarcoma angiosarcoma fibromyiosarcoma fibromyioUposarcoma and of tumors 
of the same papillary adenocardnoraatous type as are found in the renal paren 
chyma Lubarsch reported a case of the last named variety in which the tumor had 
compressed the lower pole of the kldne> 

UNArrACHED Tumors op the Embryonal Uhogknttal Apparatus 
The occurrence of retroperitoneal neoplasms arising independently of the 
adult urogenital organs has always eluded ‘‘dentific explanation according to 
Hammann and Budd (Jour Amer Med. Asso 1932 9S 6) who have studied 
17 cases of unattached retroperitoneal tumors and believe that they arise from 
remnants of the embryonal urogenital apparatus These authors collected from 
the literature 40 reports of unattached cystic and 17 of unattached solid tumors 
and added 17 personal observations of which 3 were cystic and 14 solid. Of their 
own cases 9 had their origin in sex cells, 4 In mesonephric cells, 1 in cells of the 
mOUenan duct and 3 were of unknown origiiL 

The cyitic tumors may be simply kned by epithelium or they may also 
contain hair and Immature hair follldea. The capsule is usually quite thick and 
adhesions may be present which render enucleation difficult The thickness of the 
wall and the brownish, grumous content should lead one to suspect a preformed 
cyst rather than a chronic abscess at operation. Hair m the cyst content renders 
the diagnosis sure Dermoid teratomas are similar except that they contain mul 
tiple cysts with many well defined hair folbdes. The content of the cysts in addi 
tion to being grumous is greasy Hair Is usually abundant and coarse Shadows 
resemhlmg those of bone or cartilage on the plain film are very suggestive of 
retroperitoneal dermoid In Campbells case (Jour Urol , 1933 29 577) a nng 
shaped shadow ol calaum densily led to the su^idon preoperatively of the 
presence of a dermoid cyst In on infant six months ol^ Only five similar cases have 
been reported 

Other unattached cystic tumors of the embryonal urogemtal apparatus 
are cystadenomata and cysts in the walls of which remnants of tubdea and 
glomeruli are found indicating mesonephric origin. 

The solid tumors are found as chorionepithelJoma alveolar and ndenocard 
noma leiomyoma somewhat more malignant than those of the adult uterus fibro- 
sarcoma leiomyosarcoma rhabdomyosarcoma adenosarcoma, endoraetnoma and 
round cell sarcoma. 


Other Retroperitoneal Neoplasms 
Tumors of the adrenals arc excepted 
In this group can be placed the following 
irt. lymphoma (Fig 563) or lymphoblaitoma, which includes 

(Chute Jour Amer Msd Asso 1931 97 969) HodgUn s disease or Ij-mphogranu- 
leu^ Ij-mpbosaicoma and the infiltrations seen in lymphatic 

Retroperitoneal Penrenal Lymphangioma. Kretschmer 
and (Arch. Surg 1934 29 113) reported a case and were able to find 
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(c) Cases o£ other types of retroperitoneal sarcoma than those mentioned 
under (a), such as round or spindle-cell sarcoma 

The sjnnptoms of retroperitoneal neoplasms, with the exception of the 
adrenal syndromes, are (a) those due to displacement of adjacent structures and 
(b) the appearance of an enlargement in the right or left upper quadrant of the 
abdomen 

Diagnosis In retroperitoneal tumors, which are not of adrenal origin, the 
diagnosis is one of exclusion from intrarenal and all other varieties of abdominal 

Fig S64 



Fig 563 — Displacement outwards of kidney and ureter with marked urographic deformity due 
to retroperitoneal malignant lymphoma (see text) (Cook County Hospital case ) 

Fig 564 — Marked displacement of ureter mesially with resultant urographic deformity m a case 
of retroperitoneal sarcoma in an adult (Mt Sinai Hospital case ) 


tumors referred to earlier in this chapter The presence of a mass in one of the 
upper abdominal quadrants is of much diagnostic value, but it is not always pres- 
ent In the 40 cases of perirenal lipoma reported by Pemberton and McCaughan 
(loc cit ) a mass was the first sign in 28 cases In some patients, a diagnosis is 
impossible until symptoms of pressure (kidney or gastrointestinal) call attention 
to the necessity of a urologic examination 

A complete urologic examination should be a routine procedure in all 
cases of abdominal tumor of doubtful origin The following changes in the loca- 
tion of the ureter are of diagnostic value in the diagnosis of perirenal and other 
retroperitoneal neoplasms 

Displacements inwards (Fig 564) or outwards of the ureter (Fig 563) 
Displacement or rotation of the kidney (Fig 566) 
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In some cases do such displacements may be present 
Recently, (Jour Urol , IMS, 34 238) has employed pneumoradlog 

taphy (penrenal insufflation) to outline the siie of the adrenals (Fig 567) vrith 
a modified Carelli techmc Mencher (Jour Amer Med Asso , 1937, 109, 1338) 
has used perirenal insufflations in ten cases m three of -which the films -were posi 
tive for adrenal lesions. 

Neoplasms of the Adrenals 

The cortical tumors include adenoma carcinoma and melanoma (seldom 
primary) 



Fia JM — HlrjnUfin of trunk u objenrd In com of xdreoil ixopUiiii In female patient (&llchael 
Ree*c tlofplUJ cmc ) 

The adenoma varies in sire from a few mm to 10-12 cm. and is well encap- 
mlated Both the gross and histological picture is that of the adrenal cortex 
Cardooma Is the most malignant neoplasm of the cortex. According to Kaufmann 
it is neither a caremoma or sarcoma but the former term is usually employed 
Extension to the kldnc> and to other adjacent structures is very co mm on followed 
by general metastasis 

Iseoplasms of the adrenal medulla are placed in four groups accord- 
ing to the cmbiyoiogical element involved 

1 The ETUT-ATnocoNioiiA (neuroblastoma) arises from very immature cells 
are all congenital and found mostly in infants under one jear of age 

2 The NEDtocnDsiA arises from slightly more differentiated cells 
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3 Thf GANGLiONEUROiiA ariscs from highly differentiated ganglion cells and 
IS rarely found within the adrenal 

4 The paraganglioma consists of fully developed chromaffin cells They are 
ver}'^ rare 

The symptoms varj'^ according to the sex and age of the patient 

Fetal If the neoplasm has developed during fetal life, the outstanding fea- 
tures of the clinical picture are (a) pseudohermaphrodism (Fig 235) , (b) viril- 
ism, (c) masculimsm and (d) hj^pertrichosis 

Prepubertal If the neoplasm develops during early postnatal life, the out- 
standing features of the clinical pictures are (a) sexual precocity (hypertrophy of 
perns) in both bo3's and girls (hypertrophy of clitoris) and (b) heterosexual 
phy^sical characteristics such as deep voice, lack of development of breasts, narrow^ 
hips, hypertrichosis, obesity in girls 

PosTPUBERTAL If the ncoplasm develops after puberty, the outstanding 
features of the climcal picture are the following 

(a) Decreased menstrual flow^ or complete cessation (amenorrhea) 

(b) The trunk, neck and face, especially'^ around angle of jaw, are unusually 
obese 

(c) The hair of the scalp becomes coarse and falls out 

(d) Coarse hairs (Fig 565) appear all over the body', but especially' over 
the legs and face 

The above cortical neoplasm sy'ndrome resembles greatly that due to a 
basophil adenoma of the pituitary' gland as described by' Cushing The chief dif- 
ferences, according to Jacobziner and Garfinkel, are 


\ge at onset 
Adiposit} 

Hj'pertroph} of external genitaha 

Hj-pertnchosis 

Pseudohennaplirodisin 

^Menstruation 

Roentgenogram of skull 
SeUa turaca 
Sex inadence 
Sugar tolerance 
Blood pressure 
Basal metabolism 


XEOPIASIIS OF 
ADRENAL CORTEX 

Young children and adolescents 
Generalized, present m 50 per 
cent 

oNIarked hi-pertrophi of penis m 
boi s and of ditons m girls 
AlwaA'S present, pubic hair \ er} 
earlj 

In females onlj 

Amenorrhea if develops after 
puberty 
No changes 
Normal 

!More co mm on m females 

Normal 

Normal 

Normal 


BASOPHIL ADEXOVA OF 
PITUlXART GLAND 
Adolescents and adults 
Alwa\ s present, hmited to face, 
neck and trunk 

jModerate h\Tiertroph 3 of ch- 
tons, atrophj of penis 
Common!} present, espeaiUy 
on face and trunk 
None 
Same 

Decalcification and osteoporosis 

IMa} be enlarged 

Equal in both sexes 

Lowered 

Hjqiertension 

Low 


SxMPTOMs OF Disfunction of the iMedullary Portion 
Hyperactin'ity of the medullary portion of the adrenal is characterized by 

(a) Recurrent attacks of precordial distress, occipital headache, generalized pal- 
lor, cold clammy' skin, choking sensation, followed by nausea and tomiting 

(b) Hy 'per tension 

Hypoactr'ity is characterized by' sy'mptoms resembling those of Addison’s 
disease, such as, asthenia, low blood pressure, pigmentation of the skin 

Diagnosis Langeron and Loheac, quoted by' Cahill (Surg Gynec and 
Obst , 1936, 62, 287), state that cortical neoplasms present chmcally' as 

(a) Those with endocrine symptoms alone 

(b) Those with only' an abdominal mass 
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(c) Those with roetastaUc masses. 

(d) Those with artenal hypertension either parojysmal or continuous 

In cases in which the presence of an adrenal neoplasm appears probable the 
diagnosis can be made by comparing the clinical picture with the above ated 
syndromes and by palpaUon and urography Player (Urol and Cut Rev 1933, 
37 758} made a preKiperatlve diagnosis of left adrenal cortical tumor by noting 
a compression of the upper calices in the urogram of the corresponding kidney 
The chnlcal picture m a boy almost five years old was that of marked sexual pre 
coaty The diagnosis was verified at operation 



Fto. S66 — D&placement of the right kldoey d ow n aa rdt b\ an idrerail (ripht) nwiplaMn (Michael 
Reeae Hofpilal case ) 

A recent personal case in which the diagnosis of adenoma of the adrenal 
cortex was verified by operation illustrates the value of interpretation (a) of the 
evidences of dysfunction of the adrenal cortex and (b) of the results of the 
urological examination The patient an adult female presented a marked hyper 
tnchosis (hlrsuUsm) of the back of the neck and trunk as shown in Fig 565 
Bilateral urography re^-ealed (Fig 566) a marked displacement downwards and 
outwards of the right kidney A plain film following perirenal insufilation of car 
bon dioxide showed (Fig 567) an oblong white area over the elev'cnth and twelfth 
nbs on the right side Palpation of the right upper abdominal quadrant was 
negative 

Treatment of Adrenal Cortical Neoplasma. The removal of an adenoma 
of the adrenal cortex offers the only chance of amelioration of the clinical sjm 
drome in adults In children the correction bj plastics of the co-existing false 
pseudohermaphrodUm constitutes a second step in the operative treatment 
\oung {'Monograph on Onital Abnormalities etc., 1937 \\ Dliams and Wl 
kins Co ) has found 24 reports of adreDaIectom> all in females for neoplasm 
of the adrenal cortex. There are reports of 31 cases of adrenal neoplasm in chff 
dren 26 females and 5 males Thirteen female patients were operated 
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Condition of Opposite Adrenal Important 


The importance of a knowledge of the condition of the opposite adrenal is 
exemplified by the recently (Jour Urol , 1938, 39, 81) reported case of Scholl 
At operation, the right adrenal was found imbedded in fat, from which it 
could not be easily freed No tumor masses were felt A rounded, nonadherent 



Fig S67 — Right adrenal neoplasm (oblong white area 
over eleventh and twelfth ribs) outlined bv perineal in- 
sufflation of S50 cc of carbon dioxide (Michael Reese Hos- 
pital case ) 


mass, about 4 cm in diam- 
eter, which proved on his- 
tologic study to be an ade- 
noma, was found in the left 
adrenal In addition to the 
typical adiposo-gemtal syn- 
drome (previously described 
in this chapter) the out- 
standing clinical feature had 
been a systolic pressure of 
208 mm which rose to 230 
mm at the time of starting 
the operation Following the 
latter, the blood pressure 
dropped rapidly The patient 
failed to survive the pro- 
found postoperative shock 

At necropsy, a marked 
atrophy of both adrenals was 
found, more evident how- 
ever on the right side 

In a large number of 
cases reported in the litera- 
ture, the opposite adrenal 
was either absent or, as in 
Scholl’s case, inadequate to 
support life as the result of 
atrophy 

Technic for Simulta- 


neous Exposure o£ Adrenals Young (loc cit ) has described a technic for 
simultaneous exposure and study of the adrenals, the patient being placed face 
downwards with a pad beneath the chest and another beneath the pelvis and lower 
extremities Bilateral incisions are made on each side of the median line, two 
surgeons operating simultaneously The respective incisions begin 5 S cm from 
the median line and are directed downward and outward to a point 8 cm from the 
median line to the chest of the ilium The costovertebral ligament (see Chapter 
S3) IS divided after division of the latissimus dorsi An excellent exposure of 
Gerota’s fascia on both sides is obtained By retracting the respective kidney 
downward and outward, both adrenals are completely exposed, with the aid of 
a special double retractor By inspection and palpation, the operator is able to 
determine whether a simple hyperplasia (see Chapter 45 on Urology in the 
Female) or a neoplasm of the adrenal cortex is responsible for the clinical picture 
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The vanous fonns of Bright s disease arc included under this term Nephritis 
is characterized bj Inflammatory proliferative and degenerative changes not due 
to direct bacterial mvasion, ArterioacleroUc Brights disicase is associated mth 
hypertension and Is usuallj an end stage of essential hypertension Nephritis Is 
in most cases a diffuse lesion inv’oUdng both k!dne}'3 and producing ch an ges in 
the parenchyma interstitial tissues and renal r-ascular areas Focal ncphntls, m 
wiving limited portions of one kidney also occurs In acute nephritis the in 
flammatory changes are usually seen but as the nephritis becomes more chronic 
progressive degenerative changes are choracterlsllc 


INCIDENCE 

Chronic nephritis ranks high among the causes of death coming third or 
fourth In most statistics, (Christian ) Chronic nephritis is a frequent cause of 
disability and individuals suffering with it constitute a large percentage of medi 
cal patients. 


CLASSIFICATION 

None of the clarifications of this disease arc entirely satisfactory The more 
recent classifications hare attempted to correlate the clJmcal and pathologic find 
lags The best of these are the classifications of Volbard and Fahr that of Addis, 
and that of Christian The classification of Volhard and Fahr is as follows 

1 Inflammatory Nephntldos 
a. Focal nephntldes 

Focal glomerulonephritis 
Septic interstitial focal nephritis 
Embolic focal nephritis 
b Diffuse glomerulonephritis 

2 Degenerative Nephrosci 

a, Blth amyloid degeneration of the vessels 
b 'Unthout amyloid degeneration of the Acssels 
c. Necrotizing nephroses 

3 Arterioiclerotlc Renal Disease 
a. Benign hypertension 

b The combination form of sclerosis plus nephntls 
Addis in 1931 divided nephritis into 

* We are Indebted to Dr R, I Lnrio for valuable aaiiJUtirt in the preparation of tW* chapter 
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1 Hemorrhagic Bright’s disease, which includes all inflammatory neph- 
ritides 

2 Degenerative Bright’s Disease 

3 Arteriosclerotic Bright’s Disease 

The classification by Christian, with slight modifications, is satisfactory for 
clinical purposes 

Acute Nephritis 

Subacute nephritis — with edema — hemorrhagic nephritis 
Chronic nephritis — ^with edema — ^without edema 
Hypertension and the kidney of malignant hjqDertension 
Arteriosclerotic Senile Kidney 

ALBUMINURIA 

Yfiien albumen is found in the urine it is usually an indication of organic 
renal disease However, the albumen may be extrarenal in origin due to the pres- 
ence of considerable pus in the urine We have mentioned vesicular albuminuria 
in the chapter on seminal vesiculitis The secretions of the prostate and seminal 
vesicles which contain serum globulin may escape into the urethra and become 
intimately mixed with the urine Some cases of albuminuria in adolescent boys 
are, in fact, globulinuria 

Functional Albuminuria Functional albuminuria is most frequently noted 
in adolescence and is usually transitory Transitory albuminuria may follow 
severe exertion The extent to which albuminuria may occur in supposedly healthy 
5 mung adults has been a subject of much discussion 

The studies of Dublin and those of Addis are widely quoted Diehl and Mc- 
Kinlay have recently reported their findings among 16,748 freshmen, average age 
about nineteen, at the University of Minnesota , 5 24 per cent had albuminuria 
as determined b}'’ a single specimen using the nitric acid ring test Subsequent 
examinations of 460 of these students who had albuminuria on the first examina- 
tion showed that in 68 per cent the albuminuria was transient 

Orthostatic Albuminuria. The interpretation of so-called orthostatic al- 
burmnuria is sometimes difficult The rapid appearance of albumen in considerable 
amounts in the urine after the patient has been in the upright position, and its 
disappearance when in the prone position, is the phenomenon known as ortho- 
static albuminuria The albumen is usually most abundant during the first two 
hours after rising IMany are of the opinion that the albuminuria is due to a 
lordosis and that when the lordosis is corrected there is no further albuminuria 
in most cases The condition usually occurs m youths between the ages of nine 
and sixteen, is most frequently seen in children who are growing rapidly, and 
in most cases clears up after adolescence In some cases functional albuminuria 
persists and develops later into true nephritis 

Febrile Albuminuria In patients suffering with febrile diseases, albumi- 
nuria IS frequently noted It usually clears up after Lie temperature has fallen 
and with the subsidence of the acute process Many clinicians are of the opinion 
that febrile albuminuria is in most cases a mild attack of acute glomerulo- 
nephritis Sections of kidneys of patients dying of pneumonia, t 3 ^hoid and other 
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acute inlecUous diseases stow iBflammatory and degeneraUve changes m the 
glomerulAT endothelium 


UREiVnA 

Uremia is an intoxication induced by renal iniuffiaency (Christian ) The 
majority of cases occur as a complication of nephritis, but uremia may be the 
sequel of unnary suppression from other causes as in renal calculi or prostatlc 
obstruction The causation of uremia is not well understood Anuria in man and 
bilateral nephrectomy in the experimental animal result in death but the clinical 
picture IS not similar to that seen m uremia due to chrome renal insufficiency 

The symptoma of uremia fall into three main groups tone psychic and 
neuromotor Tone symptoms are headache lethargy and gastro-intestinal dis- 
turbances, Psychic dLjjrderB range from a mild delirium with hallucinations to 
stupor and coma Epileptiform convulsions are the roost striUng feature of the 
neuromotor manifestations. 

The symptoms may also be divided into cerebral gastxo-intestmal and res- 
piratory The cerebral ty'pe of uremia Is the one most frequently seen in acute 
nephnUs and consists of severe headache and convulsions The gastro-IntesUnai 
manifestations are usually seen in chronic ncphnlis and are manifested by nausea 
vomiting and diarrhea. The respiratory symptoms appear late with paroxysmal 
dyspnea and attacks of orthopnea with an occasional hissing type of respiration 
Chbonic Some patients suffer with chrome uremia- The symptoms are pro- 
gressive but usually persist for many months often without anv apparent change 
The skin becomes dry the patient has no desire for food the longue becomes dry 
hemorrhages occur m the mucous membranes and the characlenstic unnous odor 
to the breath develops later The evidence m the blood is the gradually increasing 
retention of the nitrogenous end products Changes in the retina may also occur 
with hemorrhage, exudates with edema Albuminuric retimtis and vascular changes 
in the retina are found 

The urologist must frequently deal with chronic uremia as a result of chronic 
urinary retention secondary to bladder neck obstruction Prolonged drainage of 
the bladder preferably suprapubic, will frequently rellev’c the patient of his 
uremia and improve bis condition so that prostatectomy can be done successfully 
later brosepsis is the term given In the older urologic literature to renal msuffi 
ciency associated with or due to chronic renal infection This is the condition 
frequently noted in prostatlc hypertrophy and In later stages of calculous disease 
of the kidney's The^ patients have a cloudy unne there 15 a constant low grade 
fever «ome renal Infection Is present and sub-uremlc syTnpioms dominate the pic 
ture Patients dying of cardnoma of the prostate frequently hav’C uremic mam 
rotations due to ureteral obstruction Uremia usually occurs as a terminal stage 
of poly cv Stic disease of the kidneys 

THE KID\E\ OF TOVEMIA OF PREGNA\C\ 

A slight degree of albuminuria is not inconsistent with a normal pregnancy 
It usually dear* up after the termination of pregnancy HTien albuminuria dunng 
pregnancy h awociated with a hypertension which Is gradually Increasing it Is due 
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to some degenerative changes in the kidney These patients must be carefully 
observed for this condition may terminate in eclampsia 

FOCAL GLOMERULONEPHRITIS 

This condition is usually found in association with a streptococcus infection, 
m the throat Angina and tonsillitis are the most common sources Gross hema- 
turia, which IS transient, together with hyaline and granular casts make up the 
urinary findings The so-called essential hematuria is m most cases due to a 
localized glomerulonephritis which usually clears up and may recur It is not un- 
common to see patients with attacks of hematuria and colic who present negative 
findings on cystoscopy and pyelography Although some of these may be due to 
radiotranslucent calculi, it is our opinion that an appreciable number are due to 
an acute focal glomerulonephritis which clears up rapidly 

In subacute bacterial endocarditis, emboli to the kidneys will be evidenced 
by acute renal pain and hematuria 

TOXIC NEPHRITIS OR NEPHROSIS 

Acute poisoning with heavy metals such as mercury, lead and arsemc may 
produce marked renal insufficiency Bichloride of mercury and methyl alcohol 
are also frequent causes of toxic nephroses The changes produced are often very 
marked and diffuse throughout the kidneys The tubular system however is the 
one chiefly affected Treatment consists of washing the stomach and antidotes by 
mouth When the renal damage is severe, surgery in the form of decapsulation and 
nephrotomy may be indicated 

ACUTE DIFFUSE GLOMERULONEPHRITIS 

This is the acute, hemorrhagic nephritis in which the glomeruli are particu- 
larly involved and the pathologic changes are chiefly inflammatory Mild forms, 
occurring in contagious hospitals, and following surgical wounds, are frequently 
overlooked Its incidence is probably greater than the usual statistical data tends 
to indicate 

Etiology The primary and essential cause of acute glomerulonephritis is 
infection The relationship in children between acute glomerulonephritis and foci 
of infection is well established Infections of the upper respiratory tract are the 
most frequent source Sinus infections and tonsillitis are frequently associated 
Many of these children have a chrome otitis media and evidence of involvement 
of the mastoids Scarlet fever is frequently followed by acute glomerulonephritis 
Its incidence and severity vary considerably m different epidemics 

Streptococci are the most frequent organisms All varieties of streptococci 
have been found m the blood in acute nephritis The bacteria are, however, not 
present in the kidney — neither are they found in the urine It is evident that bac- 
terial toxins rather than the bacteria themselves are the cause of the nephritis 
Acute glomerulonephritis is most common m childhood Boys are somewhat more 
frequently affected than girls Exposure to cold and chilling is an important pre- 
disposing cause 
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Pathology The kidney of acute ncphntls is larger than normal the appear 
ance is rather moist and there may be edema or hemorrhage. The color vanes 
from pale gray to yellow gray and to mottled gray and red. Sometimes the 
glomeruli may be seen as bnght red points Microscopically glomerular lesions 
are mvariably present The type of lesion vanes from a small amount of eiuda 
tion m the capsule to a complete hemorrhagic destruction Acute inflammatory 
lesions are seen in the glomenili, together with progressive changes In the epi 
thelial elements. Degenerative changes are usually rare 

Symptoms. The interval elapsing between the onset of the preceding in 
fection and the beginning of renal symptoms varies with the type of infecuon 
Nephritis following angina usually appears about ten days after the onset of the 
angina. In scarlet fever the time of onset of the nephritis vanes considerably with 
the epidemic. It usually occurs during convalescence, appearing on an average 
between fifteen to twenty days following the appearance of the eruption. 

The subjective cxinicae syhptomb are headache, vomiting visual disturb- 
ances, convulsions and coma. Objectively edema oligunn with gross hematuria 
and albummuna are noted together with elevation of blood pressure Edema ma> 
be the first objective symptom and usually Involves the face first. It may then be 
come diffuse with large accumulations of fluid m the serous cavities causing 
pleural effusion or asates. Examination of the eye grounds dunng the acute stage 
may show some edeina of the disks- The unne is usually acid In reaction and ap- 
pears smoky or brown The typical smoky unne of acute nepbntia. Microscop- 
ically the urine is full of epith^al elements, red cells leukocytes, and all vaneties 
of casts. Albumen Is usually present In large amounts. The excretion of urea is 
diminished and there is a decrease in chlonde excretion In the presence of edema 
The blood shows but slight inaease in the retention of non-protein nitrogen. 
There Is a marked decline in the red cell count which usually appears after the 
first two to three weeks of the Hiwiv* 

Clinical Course The subsequent course of the disease Is not affected by 
the seventy of the InituU attack. The acute stage may continue for a number of 
weeks and result in recovery with surpnsmgly little subsequent evidence of 
damage. If the hypertension becomes marked the heart rate becomes rapidly 
accelerated and the possibility of convulsive selxures must be bom in mind In 
children this is much more common than in older persons The edema may sub- 
side rapidly in favorable cases and complete recovery is frequently seen In un- 
favorable cases hematuria wfU persist a marked anemia develops and uremia 
terminates the picture Recovery is the rule and the fever subsides within two 
to four weeks. The edema and hematuria may persist for a few months before 
completely subsiding In a small proportion of cases there Is a certain degree of 
improvement and then the nephritis persists and later becomes chronic. 

Titavmtnt. Acute nephritis should be regarded as a general disease such 
as pneumonia. Once healing occurs the patient recovers completely In the majority 
peases. As stated previously a relatively small percentage fail to recover and 
^“tlop chrome nephritis. There is no speafic therapy for nephritis. The most 
ImporUnt feature Is rest m bed for a prolonged penod. The remainder of the 

nipy is strictly supportive Fod should be remov'ed as soon as the acute s>TDp- 
toms have subsided. This is important for there ma> be recurrences or the con 
uitlon may become chronic unless the foa are removed 
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Many clinicians limit fluids to a daily intake of 1200 cc or less on the premise 
of resting the kidneys Others believe that since nephritis in the acute stage is a 
generalized disease, with evidences of toxemia and a moderate acidosis, that the 
condition should be treated as is pneumonia, and that fluids should be forced 

Diuretics are contraindicated in acute glomerulonephritis Catharsis is, how- 
ever, necessary In giving cathartics, it is best to avoid salts that will be utilizable 
by the body IMagnesium sulfate, magnesium citrate, and sodium sulfate are the 
most widely used Sodium chloride should be avoided, but a completely salt-free 
diet IS non-palatable A salt poor diet containing about three grams of sodium salt 
daily IS satisfactory A simple nutritious diet can be given in most cases, with a 
protein sufficiency to allow for metabolism and for the loss of proteins through 
the albuminuria 

Treatment of Cerebral Edema with Uremic-like Syndrome In many 
cases of acute glomerulonephritis, the patient may suddenly develop headaches, 
together with a sudden rise in blood pressure These are signs of a wet brain with 
increased intracranial pressure There is a marked retention of nitrogenous prod- 
ucts, and the patient is termed uremic This is not a true uremia, for it responds 
rapidly to drastic dehydration with concentrated solutions of magnesium sulfate, 
which can be given orally, intramuscularly and even intravenously 

SUBACUTE NEPHRITIS WITH EDEMA 

In this grouping (nephrosis syndrome) are included the cases in which the 
pathology, the duration and the manifestations are intermediate between acute 
and chronic nephritis The term subacute carries an indefinite meaning as to 
time In one patient this stage may be reached after a lapse of a few weeks, while 
in others a lapse of months may occur and the transition from an early to a more 
advanced stage may be so gradual as to escape recognition The use of the term 
second stage seems more accurate Subacute nephritis with edema corresponds 
to the nephroses of many authors 

As with acute nephritis, the main etiological factor in subacute glomerulo- 
nephritis IS infection Here the relationship between infectious diseases or foci is 
not so definite The severity of an acute attack by no means indicates that the 
condition will become subacute or chronic hlost cases develop wnthout any defi- 
nite previous history of acute infection Subacute glomerulonephritis occurs in all 
ages, but is more common from the ages of eleven to thirty-five hlany cases of 
glomerulonephritis reach the subacute as well as chronic stage without showing 
any etiological factor for the disease 

Pathology 

Grossly, the kidney of the second stage has been described as a “large white 
kidney ” Occasionally, when the disease has been of longer duration, the kidneys 
may even be slightly smaller than normal The capsule is usually loose, and the 
surface smooth, pale gray, mottled red, or yellow Usually the kidney shows 
extensive glomerular changes On section, the cortex appears swollen, with occa- 
sional hemorrhagic dots , the pyramids are usually reddened in contrast to the 
glomerular paleness 

IMicroscopically, the changes are those of degeneration with subsequent 
atrophy Hyahnization of the glomeruli with marked tubular changes, together 
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will some proliferation of Interstitial tissue is seen Capsular thickening uith 
epithelial crescents is fairly prominent 

Symptom!, The edema vrWch In the later stages often includes an asates 
or a hjdrothonw is the prominent feature of the disease It is associatcrl with a 
paleness or a pastiness which Is usualK but not alwTi\-s an mldencc of marked 
anemia There is as a rule no in blood pressure Subjecti\ e sv-mptonis ns head 
ache anorexia and gastric disturbances arc present but not marked The blood 
shows little or no non protein nitrogen retention There is a definUcU lowered 
plasma protein with a revrrsal of the albumen globulin ratio The cholesterol mn\ 
be high and the blood chlonde is usunIK \cr> high The unne Is decreased In 
amount with an increased speafic gravnlj Albumen In Inc unne Is \cr) promi 
nent and microscopic examination shows man> Icukoo'tcs manj casts of all 
t>pes including fattj and In fatal cases the large renal failure casts described 
b} Addis will be seeru Red blood cells ^rill be found but are not common Renal 
function tests usuallj show little if anj Impairment but in fatal cases there is 
a rapid decrease in renal function Toxic sj-mptoms ore rare weakness is common 
and intercurrenl infections are eilremel) common and dangerous A pneumo- 
coede pentonitis Is frequently the terminating disease. 

Dlagnoiii TTils can usuallv be made without difTicultj The edema with 
the blood and unnar> findings is characlensiic Differentiation must occasionnlU 
be made between cardiac failure with generalized edema and occasionally from 
diffuse angioneurotic ede^^a and the edema of slamilion 

The prognosis in these cases Is \ct> poor Death usually results from an 
intercurrent infection As stated previously pncumococdc peritonitis frequently 
occurs for the pneumococci find the ascites a very fa\*orablc medium for propa 
gation. Others may recover from the edema and then die later of a chronic 
oephntis There have been a few irpons of patients who hav‘e recovered 

Treatment. Except for the very rare coses of luetic etiology which should 
be given anti luetic therapy treatment Is essentially directed toward the relief of 
the edema. There is do general agreement os to the amount of fluid intake The 
diet should be one of high caloric vralue with n high protein content Diuretics 
are particularly Indicated and cathartics should be frequently used Blood trans- 
fusions are often v-ery beneficial and may be givTn at short intervals The basal 
metabolic rate Is frequently low Thyroid extract is frequently administered to 
malDtain a normal body metabolism Vitamins ore often given freely for there 
are many clinicians who ore of the opinion that there is a considerable vitamin 
defidency in this 

CHRONIC NEPHRITIS WITH EDEIiIA 

An appreciable number of these enses are merely a further stage of subacute 
aephntis with edema In this grouping ore included a large number of cases of 
^nlc hemorrhagic nephnUdes that develop edema during the course of the 
disease. The cases that were formerly described as nephroses in which the main 
differentiation made from a predominanUy glomerular type of nephritis was the 
^'^^nce of hematuna are also mcluded here LasUy the amyloid type 
^kidney is included This type of degenerative Udney disease follows prolonged 
sevxrre infection such as chronic empyema or a chrome osteomyehtis 



808 


KIDNEY 


The course of this disease is essentially similar to that of subacute nephritis 
with edema, except that it is more gradual in development, the edema is more 
insidious, and the urine shows less albumen It is important to stress the fact that 
one cannot usually follow a case of nephritis from the acute into the subacute 
and then into the chronic stage The subacute nephritis does not often progress 
into the chronic stage before the patient dies The majority of cases when first 
seen are already in the chronic stage This does not hold true for the uncommon 
case which fits the description of a Pel-Epstem type of nephrosis, which is usually 
first seen in the acute stage, with an associated tremendous edema 

Etiology In most cases of chronic nephritis, whether with or without 
edema, the cause is not evident Infection is the most important single etiologic 

factor A low grade nephritis is initiated 
by many subclimcal attacks from some 
focus of infection It is usually not recog- 
nized until the chronic stage is reached 
In the lipoid type of nephritis, s)^hilis 
may occasionally be an etiologic factor, 
but in most cases no specific cause has 
been proven responsible In the amyloid 
tj^e, there is a definite association with 
chronic infectious processes, as osteo- 
myelitis, tuberculosis, empyema, and bron- 
chiectasis In these cases the kidney is 
not alone involved, but is merely part of 
a generalized amyloidosis Amyloidosis 
I has also been reported with other forms 

of chrome disease such as carcinoma, and 
Fir S6S — Edema of penis and scrotum m tt j i > j 

nephritis Hodgkin s disease 

Pathology Changes in chronic 
nephritis involve all elements of the kidney The differences m type are due to 
a larger involvement of one element with a lesser involvement of the others Thus, 
the glomeruli, the tubules, the blood vessels and interstitial tissue show some 
changes The kidneys are usually smaller than normal m spite of the presence of 
edema The gross appearance is rather pale with only moderate to slight granula- 
tion The capsule strips with difficulty, and on section the cortex is definitely 
thinned, with a moderate to large degree of pyramidal tract destruction Many 
glomeruli are hyalimzed and the tubules associated with these glomeruli are either 
shrunken cords or have disappeared The interstitial tissue shows scarring, but 
the apparent increase is mainly relative 

The lipoid kidney is not a contracted kidney The kidneys may actually be 
larger than normal and are usually pale grey The capsule strips with moderate 
ease, and upon section the cortex is yellow and appears thickened and the pyra- 
nuds may be slightly swollen Microscopically the changes are mainly tubular 
The glomeruli have in all cases shown slight changes This is the lipoid nephrosis 
of manj^ authors 

Symptoms and Clinical Course Edema is the most prominent symptom 
and maj^ be very marked with anasarca and extensive swelling of the genitalia 
YTien the edema involves the eyelids, it is most marked in the morning, and 
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deals up considerably by evemng Anemia is also present Marked gastro- 
intestinal disturbances, and weakness are noted. The prognosis is very poor 
Uremia is infrequent, death being usually due to a progression of the nephritis, or 
an mtercurrent infection. In many patients the edema gradually disappears and 
the condition then shifts to a chrome nephntis without edema 


CHRONIC NEPHRITIS VITTHOUT EDEMA 


Chbokic Intebstitial Nephiutis 

This Is by far the mast frequent form of chronic Bright s disease No definite 
causaUve agent has been found Metabolic disturbances and exogenous toxins are 
probable predisposing causes in some cases 

Pathology The kidney is small granular with an adherent capsule and 
a thickened cortex There is a marked increase m connective tissue The glomeruli 
are largely atrophic, and the blood vessels show thickening and narrowing of the 
lumen This type of kidney can be readily recognized from the gross specimen 
The heart usually shows a marked hypertrophy of the left ventricle, and there is 
some evidence of generalized artenosderosis 

Symptonas. These vary considerably and are due to the renal insufBaency 
tc^ether with the hypertension and cardiac embarrassment They are gradual id 
onset with steady progression. The disease may last for many years before the 
patient dies. In some cases, however the progress is rapid six to nine months may 
cover the entire period of the disease Patients suffering from chronic nephritis 
do not recover 

These patients present a vanety of symploins These are due to the toxemia 
as a result of renal Insuffiaency and are also caused by the associated hyperten- 
siem The blood pressure becomes markedly elevated Hemorrhages on the sur 
face and m deeper structures are frequently noted Hematuna is not a rare ina 
dent in chronic nephntis 

Changes in the e>e grounds are common. They arc manifested by irregularity 
and torsion of the vessels and retinal hemorrhages 

The unne Is pale of low speofle gravity la increased in quantity and con 
tains a small amount of or no albumen, with a few casts The concentration and 
dilution lest shows a marked disturbance In renal function The specific gravity 
shows but hltle variation and is almost fixed 

Uremia is frequent This is the type of nephritis m which It most frequently 
occurs Sudden vascular accidents are common 


Treatment- Drug therapy is of little avail except sjTnptomaticallj to pro- 
mote sleep or relieve nervousness. It is necessary to combat the anemia and give 
supportive treatment to the heart when necessary 


Diet In the stationary stage of chronic nephritis dietary management is 
important. The diet recommended Is essentially a normal diet, high in vTtamins 
restricting but not forbidding salt and allowing meat once dally A salt free diet 
is extremely dlBicult to maintain because of the tastelessness of the food If a 
diet poor In salt is recommended the patient will still consume approrimatelv 
3 Gm of salt daily whereas about 6 Gm are consumed In the normal dally diet 
Proteins are not -pared. Frequently a diet large in all vnlamin elements will exert 
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a seemingly favorable effect Alcohol, tea, coffee, and tobacco are forbidden Water 
IS given as tolerated, neither restricted nor urged 

Climate A change of climate to a dry, warm area is urged These patients 
do not tolerate a cold, wet climate 

RENAL RICKETS 

This t 3 qDe of chronic nephritis is peculiar to infants and adolescents There 
IS a retarded growth, with a retarded development of all organs of the body, and 
bony changes The changes in the kidney are those of chronic interstitial nephritis 
Bone pathology is typical of that of rickets Genu valgum or knock knee is the most 
tjqiical manifestation The bony changes are due to failure to excrete phosphorus 
The concentration of phosphorus in the bowel interferes with calcium absorption 
from the food, thus leaving a calcium deficienc}'’, and rickets These patients as a 
rule do not survive much beyond pubert}'- This condition must be differentiated 
from renal insufficiency due to hydronephrosis and polycystic disease of the kid- 
neys, both of which may present the picture of infantilism 

ARTERIOSCLEROTIC BRIGHT’S DISEASE 

Benign and malignant nephrosclerosis and the senile arteriosclerotic kidney 
are included under this term 

Malignant Nephrosclerosis 

This condition is an end stage of essential hypertension Individuals suffering 
with essential hypertension die either of cardiac failure or cerebral hemorrhage 
or uremia In over 90 per cent of cases of essential hypertension, there is no im- 
pairment of renal function for a long time 

Nephrosclerosis is characterized pathologically by marked changes in the 
vascular tree of the kidney In the benign type of nephrosclerosis, the process is 
slower in development and does not present the rapidly fatal clinical picture of 
malignant h 5 p)ertension 

The arteries show the all important lesions of this disease In benign nephro- 
sclerosis, there is a thickening of the subendothelial layer, and a narrowing of the 
lumen of the afferent arteriole and the interlobular arteries Ischemia develops, 
which results in degenerative changes in the glomeruli and tubules, so that the 
process may vary but little from that of chronic glomerulonephritis 

In malignant nephrosclerosis the degenerative changes are rapid and marked 
The gross appearance of the kidney is characteristic It is granular, with hemor- 
rhages on Its surface and breaks apart on pressure The changes in the kidney 
develop very rapidly, with necrotic areas in the arterioles and hemorrhages into 
the surrounding tissues Endarteritis obliterans is also pronounced in the arteri- 
oles Artenolonecrosis describes this condition properly 

Essential hypertension is usually a hereditary disease, with a history of deaths 
from vascular accidents at a relatively early age among various members of the 
family It is not incompatible with good health, so that these patients with malig- 
nant hypertension do not show evidence of renal insufficiency until the kidney 
becomes affected 
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From tbtn on the clinical course of malignant nephtoscleroju shows n rapid 
progression and the patient will die within a few months of uremia or an inter 
current \ascular accident or pneumonia 

Tbeie polienta base a high siSloUc pressure but the particular charactenstlc 
of this disease is a high diastolic pressure Readings ol systolic pressures of omr 
250 and diastolic of 150 are not uncommon A relali\el> high diastolic pressure in 
an Individual with h5’perteiision Is ominous of progrcssli’e gencralUed arteriolar 
changes which frequentlj localiie m the kidne> 

BevIGV NErnROSCLEROSlS 

In benign nephrosclerosis the pathologic changes are not as marked nor os 
rapid in progression TTie picture Is similor to that of chrome degeneratu’C Bright s 
disease with gradual progression o\er a penod of j ears 

Tnc Senile Auteiuoscleiiotic Kidne\ 

This is part of a generalized \'ascu)ar deterioraUon with tissue niroph> The 
systohe pressure Is slfghtl) ele\*ated but the diastolic pressure remains normal 
These patients do not as a rule succumb of renal Insufficiency Uremia does not 
de\*elop 


SURGERk OF NEPHRITIS 
RtMovAU or Foa or iNrccnoN 

This Is important in acute nephritis. WTien the symptoms of acute nephritis 
have subsided, removal of infected tonsils and clearing up of Infected sinuses and 
discharging ears wiU in maD> cases, prc\enl further attacks All other •ounces of 
Infection should be eradicated WTien subacute nephnUs has de^ eloped removal 
of distant fod when present may help In Isoloted Instances only Subacute and 
chronic nephritis If the result of focal infection have developed through repeated 
reinfection from these fod Removal of onj fod In chronic degenerative disease 
of the kidney will rarely have any effect on the course of the already fully devel 
oped nephritis 

The surgical measures directed to the kidney one or more of which may be 
indicated In the Individual case ore as follows 

1 Decapsulation 

2 iNcphrectomy 

3 Nephrotomy 

4 Denervation 

5 Splanchnic sympathectomy and rhizotomy with partial adrenalectomy and 

adrenal denervation 

1 Decapsulation is the operation most frequently resorted to, and offers 
three Important avenues through which m properly selected cases great benefit Is 
obtained 

a. Release of intrarenal tension or decompression — which Is an immediate 
effect but does not hav-e a permanent effect because as has been shown the fibrous 
capsule reforms and may again compress the kidney parenchyma, 

b Partial denervation incident to stripping the capsule through which some 
of the sympathetic fibers reach the kidney 
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c Aseptic protein shock — as a result of the liberation and absorption of fluid 
from the decapsulated kidney 

2 Nephrectomy is an operation which is reserved for the most severe cases 
of the group under consideration and is rarely indicated, except for massive and 
uncontrollable bleeding in focal glomerulonephritis 

3 Nephrotomy is at present seldom done in this group of cases, most authors 
agreeing that decapsulation offers a better outlook for the patient and more nearly 
fulfills the indications for operative interference 

4 Denervation is also of value Removal of the sympathetic nerves, accom- 
panying the vessels, results m vasodilatation and increased blood supply to the 
kidney When decapsulation is done m these cases, sympathectomy is usually also 
indicated 

Anuria, in acute hemorrhagic nephritis, that does not respond to medical 
management and which persists for more than twenty-four hours, is an indication 
for decapsulation Decapsulation is also indicated in the convulsive uremia of 
acute nephritis Decapsulation, with occasional nephrotomy, has proven to be a 
life saving measure m selected cases 

Nephrotomy and decapsulation are of value in some cases of acute toxic 
nephroses such as may result from bichloride poisoning Recoveries have been 
reported 

Although there have been some favorable reports of the results of decapsula- 
tion, denervation, and nephrotomy in the treatment of subacute and chronic 
nephritis and uremia, relief for these patients is only temporary, and the results 
do not appear to warrant these measures 

5 Splanchnic Sympathectomy and Rhizotomy Some valuable experi- 
mental and clinical observations have been made recently on the etiology of essen- 
tial hypertension Attempts have been made to treat this condition surgically in its 
particular relation to renal involvement 

Goldblatt produced hypertension experimentally in animals by partial com- 
pression of the renal artery over a long period of time It is evident that reduced 
blood flow to the kidney, with ischemia, is an important factor in the development 
of hypertension Attempts have been made clinically to increase the blood flow to 
the kidney in these cases, by producing vasodilatation 

Extensive bilateral splanchnic nerve resections, and bilateral anterior root 
resections, together with partial adrenalectomy and adrenal denervation, result 
in destruction of the sympathetics Vasodilatation of the arterioles results, blood 
pressure is reduced, and many of the symptoms are alleviated Crile, Feet, and 
Adson have reported on a large series of operated cases It is evident that the favor- 
able results are only temporary in the vast majority of cases, and it is questionable 
therefore whether such extensive procedures should be attempted 
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ORIENTATION 


Urological conditions in women and m children do not differ in their funda- 
mental aspects from those found in men, yet so little attention has been given 
to them by gynecologists on the one hand and by pediatricians on the other, that 
but little progress has been made until recently in many border-line affections 
Comparatively few gynecologists can do a cystoscopy and ureteral catheteriza- 
tion, so that many urethral and bladder lesions are overlooked because the symp- 
toms are so often ascribed to some cervical or uterine pathology Only of recent 
years, have pediatricians begun to realize the necessity of a complete urological 
study in cases of pyuria, fever of obscure origin or enuresis The tendency to- 
ward developing a specialty within a specialty has made such progress that some 
very competent urologists in this country are devoting their energies to gyneco- 
logical and pediatric urology respectively The anomalies of the urethra termed 
hypospadias, and epispadias, although less common than in males, are found in 
females A frequent source of bleeding from the female urethra is a granuloma 
termed caruncle, presenting at the external meatus, as shown in Figure 571, of 
soft consistency and bleeding very easily It disappears as a rule following ful- 
guration unless recurrence takes place as the result of persistent urethrovesical 
infection Diverticula and carcinoma of the female urethra are far less often 
seen clinically than the corresponding conditions m the male Birth trauma is 
an important etiological factor m conditions for which first the gynecologist and 
later the urologist are consulted A cystocele or prolapse of the bladder as the 
result of a relaxed anterior vaginal wall is often responsible for the persistence 
of a urethrocystitis m spite of all nonoperative treatment 

Vesicovaginal or vesicoureterovaginal fistulae may be a sequel of a difficult 
labor or of some vaginal or uterine operation and call for team work by the 
gynecologist and the urologist 

The treatment of pyelonephritis during pregnancy and m the puerperium 
has made remarkable progress since it has been found that dilatation of the 
upper urinary tract is an accompaniment of a normal pregnancy This slowing 
up of the column of urine in the ureter and renal pelvis favors the localization 
of bacteria with the resultant production of an acute or chronic renal infection, 
which responds rapidly to the use of an inlying ureteral catheter or drugs like 
mandelic acid and sulfanilamide Only in occasional cases are more radical 
measures like nephrostomy or nephrectomy indicated 

A fairly large proportion of urological conditions in infancy and childhood 
are due to obstructive lesions of congenital origin Valve formation in the pos- 
terior urethra in boys, contracture of the vesical neck in both boys and girls 
and stricture of the ureter are examples of such obstructive conditions In ad- 
dition, dilatation of the upper urinary tract due to neurogenic dysfunction is a 
cause of stasis which favors infection Both in women and m female children, 
an ectopic ending of one or both ureters must always be looked for in cases of 
diurnal and nocturnal incontinence 

Pyuria in infants and children is an indication for a complete urologic study 
which has been greatly simplified through the manufacture of baby-size cysto- 
scopes equipped for uni- or bilateral ureteral catheterization It was hoped that 
excretory urography would render cystoscopy and ureteral catheterization unneces- 
sary in many urological conditions observed m children, but this has not proven 
to be the case 
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Only those urological conditions In the female which differ materially from 
those observed in the male will be discussed m this chapter These differences are 
leas marked m the upper than in the lower urinary tract Changes in the former 
inadent to piegnaiic> and the puerperium call for special consideration as etio- 
logical factors in renal infection, Abnonnal mobflity and ectopic ureteral ending 
occur more frequently In the female Owing to the close anatomical relation of the 
internal genitalia to the lower ureter bladder and urethra in the female certain 
conditions which are complications of parturition or of operations, treatment or 
Infection of the female genitalia are of T>eaal interest to the urologist We shall 
follow the same order as in the preceding chapters and begin with the urethra. 


the female CTRETHRA 

Anatouy 

The urethra forms a double curve like those of an elongated letter S the curve 
toiresponding to the posterior portion being more marked than that of the anterior 
portion 

The length as giN'cn by vanous annlomisls vanes slightly According to 
Pomer and Cbarpej it is 3 cm to Piersol 3 S cm (about one and a half mebes) 
and to Sappey 3 8 cm 

There are three portions a pelric portion from the bladder to the point of 
entrance into the triangular ligament a membranous portion which as in the 
male lies between the two laj^rs of the triangular ligament and a \Tigiaal portion 
The membranous portion is surrounded by the fibers of the external sphincter a 
voluutar, muscle which is usually poorly developed 

It is possible to palpate the urethra under pathologic conditions as a firm 
cold hke structure through the anterior araginal wall and urethral «ecretion for 
smetu-5 and cultures can be obtained b> pressure along the posterior wrall of the 
urethra along the anterior wall of the \’agma. 

The lumen of the urethra is a potential one the folds of mucous membrane 
^ng in apposition until fluid or an Instrument Is introduced The average cir 
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cumference of the lumen when the folds are obliterated corresponds to a 26 F 
sound, although the meatus will admit a larger one 

There are three coats, a mucous, a submucous and a muscular The first 
named is of chief interest clinicall}'^ The epithelial lining is of the stratified 
squamous type except close to the bladder where it resembles that of the epithelial 
lining of the latter, in being of the transitional type 

The glands of Skene lie in the submucous and muscular coat along the pos- 
terior wall of the urethra, usually one on each side of the median line Their excre- 
tory ducts (Fig 208) are to be found about 5 mm behind the external meatus 
When infected, as often occurs in gonorrhoeal urethritis, pus can be seen to escape 
from the openings on the mucosa of the posterior wall of the urethra by exerting 
slight pressure through the anterior vaginal wall 

Other Glands There has been a great deal of discussion as to the incidence 
and distribution of other glands than those of Skene IMacKenzie and Beck (Jour 
Urol , 1936, 36, 414) examined fifty urethrae obtained at necropsy Thirty were 
adults aged forty or above, seventeen were children aged four years or younger 
and the remaining three were ten, thirteen and twenty years of age, respectively 
The authors believe that the urethrae of children are best for such a study Pen- 
urethral tubular structures, distinct from Skene’s glands, were found in the an- 
terior and occasionally in the middle thirds True periurethral glands do not occur 
in the posterior third This latter observation is confirmed by Petrowa and asso- 
ciates (Arch Gynok , 1937, 163, 343) They examined the urethra of 60 cadavers, 
the majority had been 18-40 years old, a lesser number 41-55 and a very few 56-70 
years of age Serial cross sections were studied in most cases, only a few in longi- 
tudinal serial sections In 15 women, evidences of a urethritis were found, hence 
these were excluded 

The female uretecra can be divided into an anterior portion with 

GLANDS AND A POSTERIOR PORTION WITHOUT GLANDS, thlS hlStologlC Study shOWed 

The glands in the former resemble those of the male prostate, which corresponds 
to the embryologic origin of the female urethra There was a marked variation in 
the number of glands found in the 45 urethrae In a first group (57 7 per cent of 
the 45 urethrae examined), there was a marked development of glands of tubular 
and acinous type, which penetrated deeply beneath the mucosa In a second group 
(311 per cent), there were very few glands and these were quite superficial In a 
third group (111 per cent), neither lacunae nor glands were to be found the entire 
length of the urethra The large percentage in the first group explains why methri- 
tis IS so resistant to treatment in many women 

Anomalies of the Female Urethra 

Absence of the Urethra Only seven reported cases of this anomaly could 
be found by Stevens (Jour Amer Med Assn , 1936, 106, 89) One of us had the 
opportunity of seeing a case of congenital absence of the urethra in a girl nine 
years old with a vesicovaginal fistula and a solitary kidney at the clinic of Prof 
Legueu 

Double Urethra Four cases have been found according to Stevens (loc 
cit ) Since appearance of his article, a fifth case was reported by Schmagel (Urol 
and Cut Rev , 1936, 40, 398) In a patient, 29 years of age, who sought relief for 
incontinence, an accessory urethral opening was found close to the normal one 
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The accMSoo- canal was only 2 5 cnv. long In Dannreutlier’s case the accessory 
urethra was complete, le ended Wlie the normal one in the bladder 

Diaphragm* or Valve*. These are usually located at the eitemal meatus 
Stevens collected U reported cases In which the obstruction mas complete in 11 
and incomplete in 3 The diaphragm mas located at the eatemal meatus in 10, in 
the middle third of the urethra in two in the postenor third in one and at the 


internal meatus In one 

Congenital Strictures The incidence of this anomaly is but slightly less m 
girls than in according to Campbell The tight onfice causes dysuna fre 
qupocy, urgency and the bach effects on the bladder and upper urinary tract can 
be demonstrated urographicaU> Stevens (loc. cit.) reported five cases, the age 
oi the youngest child being tweUc months 
in whom the climcal picture was that of a 
pyelocystlDs In a girl, eight years old, the 
chief complamt was difficulty m urination 

Follo^ng raeatotomy, pcnodic dilata 
tion of the Incised orifice should be done 
until the orifice remains permanently widely 
open 

Hypospadlai This occurs much less 
frequently m the female than In the male 
and Is usually discovered duriog an ezamlna 
tjon for the source of an incontinence There 
are three forms (Blum) according to the 
extent to which the floor of the urethra exists 
In complete or total hypospadias there is a 
Wide communication of the vagina and the 
urethra from the external meatus to the 
bladder neck (Fig 569) In a case reported 
by * Gironcoli (Ztit. Urol Our 1936 42 ssv-Compter tyj, vt hvp^ 

15^) the incontinence persisted in spite of a la tit femaJe Thi* cue uu rt 

*ucc«ful plastic operation for a total h, 

pospaoias in a girl 22 years of age Cyfltos- ti® ®oor ot the oiethn ln?m tie extenal 
C^y wUch could only be done lollmvinR 
the plastic, revealed the absence of a nghl 

ureteral onfice Further study showed that the ureter of this nght kidney ended 
ectopicaJly in the vestibule The Incontinence ceased after reimplantation of this 
ureter into the bladder 



Epispadias* In this anomalj there is incomplete or complete absence of 
the upper wall of the urethra Incontinence Is the rule and is usually complete or 
nearly so The only exception Is when the epispadias la of the first degree Incon 
tlnence according to D il Davis (Surg Gynec. and Obsl 1928 20 680) mav 
with slight degrees of urethral deformitj in some cases while in 
others excellent urinary control tna> be present even though there is e.Ttreme 
jnethral deformity Daiis was able to find 69 cases of tjpical epispadias with 
Incontinence up to 1928 and others hai-e been reported since then 

Tra snjpLxrr cussmcAtro'* from a surgical point of Wew is into cases with- 
out and those with iDcontlnencc The former require no treatment while tho<e with 



818 


UROLOGY IN THE FEMALE AND IN CHILDREN 


incontinence should be operated According to Davis (loc cit ) the operative 
procedure should consist of only two steps The first should be a plastic repair of 
the defect comprising (a) wide exposure of the affected aeras, (b) sufficient ex- 
cision of excessive mucosa , (c) accurate approximation by suture of the halves of 
the defective internal sphincter muscle over the anterior aspect of the newly 
formed vesical orifice and (d) diversion of the urine during the healing by drain- 
age (suprapubic) of the bladder This will effect a cure in most cases If not, the 
Deming gracilis muscle plastic operation (Jour Amer IMed Assn , 1926, 86, 822) 
should be performed 


Diverticula of the Female Urethra 

Two classifications have been proposed, one into congenital and acquired, 
the other into true and false The former grouping is the one which has been 
generally adopted, but even here, there is a difference of opinion as to whether the 
congenital type exists Latzko (Handb Urol , 1928, 5, 921) states that certain re- 
ported cases, those of Veit, Huehne and Fromme, appear to be unquestionably of 
congemtal origin, especially Fromme’s case, in which an ectopic ureter ended in 
the diverticulum Glingar more recently reported (Wien Med Woch , 1936, 11, 
1000) four cases in which the clinical symptoms were those of a cystitis In three 
of the cases, the history pointed definitely to a congemtal origin 

The opinion of the majority of urologists is that there is no certain way to 
determine whether the diverticulum is of congenital or acquired origin (except in 
such cases as that of Fromme just cited), but that most commonly they are sequels 
of abscess formation in a periurethral gland which has ruptured into the urethra 
Latzko (loc cit ) believes some diverticula follow injury to the urethra dunng 
labor The cavity filled with infected, often foul-smelling, urine persists If the 
opening into the urethra is minute, retention follows with the formation of a 
suburethral abscess If the opening into the urethra is relatively large, the historj^ 
IS that of dribbling after urination or the constant escape of pus or infected urine 
In a certain number of cases, calculus formation takes place m the diver- 
ticulum and such a calculus may be large enough to cause acute retention as in 
a case reported by Bartolozzi (Clinica Chir , 1936, 12, 163) As a rule there is only 
a single diverticulum but Furniss (Jour Urol , 1935, 33, 384) reports four cases 
in wffiich there were two, one on each side of the median line 

Symptoms The ages of the patients varied between 5 and 65 years In 
many there is a history of prolonged labor If there is acute retention, there will 
be a complaint of pain referred to the vagina or urethra, burmng on urination or 
even partial retention of urine If the abscess ruptures into the urethra these symp- 
toms disappear, pus appearing in the urine until the cavity fills again 

In some cases, there is a complaint of dribbling after urination or symptoms 
resembling those of a cystitis such as pain, frequency and even urgency 

The diagnosis by palpation is not difficult, if the diverticulum is filled, in 
other cases it can only be made by urethroscopy and urethrography In typical 
cases, a fluid filled pouch of variable size presents in the urethrovaginal septum 
on palpation or is seen (Fig 570) on separating the labia On pressure over the 
sac, infected urine or pus escapes from the external meatus The sac is always 
larger during urination A search should be made for urethral diverticulum m 
every patient who complains of pain on urination accompanied by the escape of 
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pus from the external meatus The diagnosis can be conarmed by search during 
urethroscopy for the opening which is almost invariably on the postenor wall i e , 
floor The best method to visualise (Fig 570) the site of the diverticulum is by 
urethrography (see Chapter 7) 

Treatment In the majority of patients conservative measures will be 
unsuccessful The treatment of choice is excision from the vaginal side Diversion 
of the urine by suprapubic cystostomy for 18 days is recommended by Shivers and 
Cooney (Jour Amer hied Asso 1934 102 997) to promote healmg and prevent 
formation of a urethrovaginal fistula foiiowiog excision 

Pbolapsz op niE Urethua 

This condition ao far as its etiology and pathology are concerned resembles 
greatly prolapse of the rectum Like the latter it Is an eversion of the mucosa 



which Is favored by its loose attachment to 
the underljang tissues In the majority of 
cases the prolapse is complete i e involves 
the entire arcumference of the lu^thra pre 
senting ns a dark red cjHndrical or ovoid 
projection In which the meatus is to be 
found at the apex less often laterally The 
partial prolapse only inxoh'es the postenor 
wall The condition 15 one which occurs at 
the extremes of life 66 per cent in chJl 

P Three dnwiogi of c»*c of dlvertlcohim of the female urethra (CoijrtCT\ of Dr R, 

t Urolo*fc and Cutaneous Review) From kft to ri*hL, note sectioDJiI \iew thorn 
dl •enlculum appearance after •eparatlon of labia and the right erstourethro- 
pram wtln dhTrtlcuhnn died with opaque mrdfuni. 

dren 22 per cent In women abox'e 50 and onl> 12 per cent between IS and 50 
according to Kleinwaechtcr 

The oniet it acute following increased abdominal pressure such ns straining 
In constipation prolonged labor neoplasms of the urethra and any caubc of 
N'cslcal tenesmus. In elderh women the onset Is often gradual or there are no 
^TTiptoms indicating the presence of a prohpse until bleeding occurs ChauWn 
(Arch ilal Reins 1935 9 103) has called attention to the frequency of dilated 
'**'*^* and e\-en of glands In sections from ca*es of prolapse of the urethra in 
This increased \*a5cularit> explains the bleeding which is often 
the first sign of the presence of a prolapse In some of the^e elderh patients dreu 




820 UROLOGY IN THE FEMALE AND IN CHILDREN 

latory disturbances complicated by infection may lead to superficial areas of 
necrosis simulating those seen in neoplasms 

The differential diagnosis between prolapse, caruncle and cancer of the 
urethra will be discussed under the last named heading 

Treatment Simple reduction and elimination of the causes of straining suf- 
fice, at times, in children and should be given a trial before resorting to (a) liga- 
tion of the protrusion as proposed by Fritsch and employed with success by 
Campbell, (b) deep fulguration at four points as used by Livermore, (c) supra- 
pubic mobilization of anterior bladder wall and its suture to anterior abdominal 
wall and periosteum of pubic bone and (d) electrocoagulation of the entire pro- 
lapsed mucosa as used by Corbus and O’Conor 

Acquired Strictures 

We have discussed the congenital type as found in female infants and older 
children at the beginning of this chapter 

Incidence The acquired type is usually seen from the age of 25 upwards 
There is still much difference of opinion as to the frequency of the acquired type 
and the symptoms which they give rise to In a recent article, W E Stevens 
(Jour Amer Med Asso , 1936, 106, 89) states that he found strictures partly or 
entirely responsible for the symptoms of urinary disturbance m 458 or 37 per cent 
of 1227 women About 85 6 per cent were found at the external meatus and ap- 
peared as a ring or circular band of tissue on withdrawal of a bulb bougie He 
believed that practically all congenital strictures were of this type, representing, 
for the most part, a persistence of the cloacal membrane, but that strictures m the 
canal and at the internal urethral orifice were of acquired origin This frequency 
of occurrence is opposed by W}mne (Amer Jour Obst , 1934, 27, 373) who main- 
tains that acquired strictures of the urethra (a) cause few symptoms m women, 
(b) that the annular orifice per se should not be regarded as a stricture, being 
observed in one half of his cases, and (c) that even when only a 24 F bulb bougie 
can be passed there are no urinary symptoms 

We agree with Wynne, from our personal observations, that the external 
meatus is narrow or less dilatable than the portion immediatel)'^ behind it and 
that on withdrawal of the bulb bougie the orifice appears ringlike We have 
noticed a very slight resistance at the meatus to the withdrawal of a No 25 bulb 
bougie by a fold of mucosa which was supple, but would not regard this as a stric- 
ture capable of giving rise to symptoms 

According to anatomists like Poirier and Charpey, the caliber, i e , circum- 
ference of the normal female urethra corresponds to that of a 22 F sound Stevens 
(Jour Urol , 1936, 35, 69) states that he has calibrated the urethra of 118 women 
who had never suffered from symptoms suggestive of urinary tract pathology 
These showed an average size of 26 F Van de Warker believes it to be from F 23 
to F 28, Folsom from F 30 to F 32, Herman F 29 and Azevado F 22 Wynne 
(loc cit ) states the normal external urethral orifice varies in size from F 18 to 
F 30 Stevens believes that a urethra below F 26 is very often responsible for 
symptoms and pathology such as chronic infection in both the urethra and upper 
urinary tract 

It is evident that the question of the incidence of urethral stricture and the 
extent to which it gives rise to symptoms is far from settled A uniform caliber 
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must first be adopted and any case in which a narrowing or hang ’ is found on 
withdrawal of a bulb bougie must be studied in order to determine whether the 
symptoms can be ascnbed to such a narrowing or to other pathologic changes 
Examination. It is generally agreed that gonorrhoea and nonspeafic chrome 
infections are responsible for nearly all strictures in women The best method of 
instrumental examination is passing a bulbous bougie (Fig 74) and then noting 
a resistance or hang upon its withdrawal Crabtree and associates (Jour Urol , 
1936 35, 52) A. E Stc\en3 and others warmly recommend urethrography (see 
Chap 7) as a diagnostic method 

The treatment should include (a) the passage at intervals of a week or ten 
da>'s of short steel sounds (Fig 80) asmiding the use of an> force The increase 
In caliber of sounds employed at successive sittings should be \'ery gradual (b) 
The Instillation of one of the colloidal sllxer preparations should follow the oas- 
sage of the sound to combat a coincident infection 

Benign Neopiasms op the Femau; URETiniA 
Fibroma fibrom 3 ^oiTia and pure leiomyoma have been reported in a few 
ca.^ As a rule the> are sessile but they raa> be pedunculated. Some have their 
origin m the urethrmTiginal septum Recently (Zentralbl Chir 1932, 2696) a case 
of cavernous hemangioma was reported The most fre<iuent t>'pe3 of benign neo- 
plasms are the papillomas pol>’p3 and caruncles. The majority of these develop as 
the result of chrome infection, usually of the upper urinary tract 

Papilloma. Kreuumonn (Surg Gynec. and Obst 1924 38 475) was only 
able to find 40 reports of papilloma of tbe female urethra They were located close 
to the bladder on the anterior and lateral walls and extended about 0 S cm out 
wards. They cause few s>Tnptom3 but are Indicative of other patholo© In 42 per 
cent of tbe cases there was a previous history of cystitis 

Polyp* as a rule are seen on ureihroscopic examination close to or on the 
margm of the vesical orifice as translucent projections with a long narrow pedicle 
They are usually multiple and seldom give nse to any svmptoms The btter when 
present, are due to an underlying chronic infection of the urethra and tngone 
It IS useless in our opinion to fulgurate these tags or polyps which are not 
true neoplasms but simply of inflammatory origin and will constantly recur 
unless the underlying pathology most often in the upper urinary tract is 
eliminated. 

Garuncle*. These are small red tumors (Fig 571) usually found on the 
posterior less often on the lateral and rarely on the anterior margm of the external 
meatus. They may be sessile and fixed or pedunculated and freely movable They 
V’aiy in sixe from that of a pea to that of a walnut. They are VTiy vascular and 
bleed easily As a rule only one caruncle is visible but there may be two or three 
As to age, they are most often found between the ages of 20-60 years, rarely In 
children. They may give rise to pain on urination bleeding and frequency and ore 
very sensitive to tbe touch. Histologic examination reveals an edematous inflam 
matory tissue (Gutierrei) with lymphocytic and plasma-cell Infiltration and large 
thin walled capillaries. They are a sequel of chronic Infection of the urinary tracL 
The difierential diagnosis from prola{»fi and carcinoma will be taken up in connec 
twn with the latter 
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Electrosurgical resection is the best method of treatment infiltration with 
2 per cent novocain at four points, then grasping the tumor and making traction 
to see the point of implantation, followed by use of the cutting current 

jMalignant Neoplasms 

Up to 1935, Menville (Surg Gynec and Obst , 1935, 61, 229) could only find 
reports of 149 cases of carcinoma and 22 cases of sarcoma of the female urethra 
Since publication of this article, 21 additional cases of carcinoma have been re- 
ported, making a total of 170 cases to August 1937 The average age in 109 cases 
was 53 4 years 


carcinoma 

The following three types of carcinoma are found 

1 The epithelioma or squamous-celled form originating from the mucosa 

lining the urethra This is the 
most common form 

2 The malignant papil- 
loma 

3 The adenocarcinoma 
which IS infrequently encoun- 
tered and which may arise 
from Skene’s glands, from the 
glands of Littre or from the 
few gland elements situated 
periurethrally 

Combinations of these 
three tissue groups may be en- 
countered, in which, as men- 
tioned by IMenville, the tu- 
mors appeared to be of the 
mixed connective tissue and 
epithelial type 

Symptoms There are 
no characteristic symptoms 
In the ten cases observed at 
The jMayo Clinic, difficulty in 
voiding or retention was noted 
in 6, hematuria in 4, tumor or visible (inguinal node) metastasis in 4, pain or 
dysuria in 4, frequency in 2 and watery discharge in 2 In 17 cases reported by 
E M Watson (Jour Urol , 1936, 35, 655) hematuna or an irregular bloody dis- 
charge had been the presenting symptom in 10 cases In 8 cases, pain, frequency 
and burning associated wuth hematuria were complained of In 4 cases, the patient 
had felt a “lump” along the urethra In 2 cases, urinary retention and in 2 others 
incontinence of an overflow t 3 qDe was noted 

In general, the S 3 nnptoms and signs are (a) those of obstruction, (b) of a 
visible mass, and (c) of infection according to IMenville 

Differential Diagnosis The chief conditions from which carcinoma of the 
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urethra must be differentiated are caruncle and prolapse The former is smooth 
red tender not indurated seldom more than I cm in diameter and usuall> sit 
uated on the postenor margin of the meatus. Prolapse is continuous with the 
mucosa of the urethra, oft, not tender easiU tom and except in elderl> women 
shows no tendencj to bleed. 

rortunatel> the entire urethra can be palpated either o\-er a small sound or 
with Its walls approiimaterl Ml tissue remoTOl from the urethra such as carun 
cles, polyps or prolapse should be e.xamined for mahRnanc\ \\'hen an\ appre 
aable induration is felt along the urethra the base of the lesion should be in 
Epected frequently with the aid of the Gcnnger or DourmashUn urethroscope If 



Fkj. 572 — Cirdootm of tbe female urrtlira (Courtesy jof Dr Emat II Wation aDd Jourml 
o! tIrolojT) Cutting current r ej ection imdertatnlin tbe \'arina] mucota. ThU ma\ be carried d wn 
the rtinl of tbe pubb If idviablc Insert A. Manh'e tvpe of tbU cnrclDoma before amputtlkiiL 
Imert B Urethra cut ncroai Anterior portion removed wttli tumor learint mott of iphincter rnmde 
jirtu TM In place to oblherile denud^ jurface. Inmt C. Complete wound eJoJurt. Urethra fixed 
by njtorea to vaginal macooa Catheter In place for urinary drainage, 

any proliferation or unreasooablv delaj’cd healing Is encountered a second or even 
a third biopsy should be made atson) 

Tbe gross appearance In the J7 cases reported by Watson varied from an 
irregular granular easily bleeding mass (Fig 572) half the sire of an egg down to 
a small rounded elevation involving the inferior lip of the meatus no larger than 
half a small cherry Palpable enlargement of the inguinal Ijanph nodes was present 
in 7 of W atson 8 17 cases and in one third of those reported by Ehrendorfer Such 
a metastasis ma> be the first sign In general the prognosis is bad if the Inguinal 
limph nodes are already involved when the patient is first seen. 

The treatment includes ( 1 ) excision of the tumor b> the cutting current (Fig 
572) (2) Roentgenotherap} and (3) Radium emanation implantation or various 
combmatlons of these methods 
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INFECTIONS OF THE URETHRA AND BLADDER 

Specific and Nonspecific Urethritis 

The former ivill be discussed under gonorrhea in the female and the latter in 
connection iMth cystitis in lAomen 

Nonspecific Infections of the Female Urethra and Bladder 

The infections of tlie urethra and bladder resemble each other so closely chn- 
icall}’- that thej^ will be considered together here In this section onh nonspecific 
infections, i e , those due to the ordinary Gram-negatne and positne bacteria, are 
included Urethrocystitis as a complication of gonorrhea in the female will be 
taken up later in this chapter As a sequel of renal tuberculosis, urethrocystitis is 
discussed in Chap 39 To a\oid unnecessar\ repetition of previous chapters 
especiall}'’ the one on cystitis, onh essential diflerences between nonspecific infec- 
tions as obser\ ed in the male and female can be considered in this section 

Modes of Infection 

Extension to the urethra and bladder from a cer\icitis and \aginitis is fa\ored 
by the proximity of the external meatus to the \aginal orifice (Fig 207) This 
must be constantly kept in mind both in the diagnosis and treatment of lower 
urinary tract infections in the female, at all periods of life A report by Herrold 
and Maryan (Surg Gyn and Obst , 1936, 70, 85) emphasize this point The s\Tnp- 
toms in 32 cases of urethroc} stitis were frequency, burning, intermittent deep pain 
o\er the pubis, low' backache, pain radiating into the groin, thigh and toward the 
ureter Of the 32 cases, 29 were follow'ed long enough to permit an anahsis to be 
made of the effect of electrocoagulation of the cervical canal In a few , this treat- 
ment w as given a second or third time Relief of the bladder symptoms occurred 
in 19 of the 29 cases The cultures from the cervix revealed streptococa in many 
cases like those found in the urine When B coli w ere found in cultures from the 
urine of ten cases, se\ en had none in the cervnx, tw o onh' a few colonies, and one, 
many B coli This shows that inoculation did not take place from the ceiw'ix in 
these cases, but from other sources, most commonl}' a renal infection 

The persistence of bacteria of the B colt group in the urine of women present- 
ing the symptoms of a urethrocystitis, if it persists in spite of treatment, must lead 
to the examination of the upper urinarj' tract as the source of the infection 

Predisposing Causes 

1 In the Urethra Either singly or in combination the \arious conditions 
found in the female urethra which w'ere described in the previous portion of this 
chapter, may favor localization of bacteria in the urethra with subsequent exten- 
sion and by continuit}' of tissue or reflux of the urethral urine, into the bladder 

2 In the Bladder Calculi and diverticula are less frequentl}' encountered 
in the female, than in the male bladder Foreign bodies, however, are more com- 
mon m the female bladder Obstructive lesions at the vesical orifice pla} a more 
important part in favoring infection in the female bladder than w'as formerly 
thought Caulk first called attention in 1921 to a condition which he termed con- 
tracture of the vesical neck in the female similar to that found in the male His 
observations have heen confirmed b}' a number of other urologists In a recent 
paper, Caulk and Patton (Jour Urol , 1935, 33, 504) reported 12 cases, the 
voungest patient being 29 and the oldest, 74 years of age In only two of the cases 
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was there any median clev'atlon to be seen at urethrocystoscopy comparable -with 
that seen in the male the remainder revealing simply a stiffening and pallor of 
the lower sphincter segment In addition to the cases in adults various forms of 
vesical neck obstruction were observed m six little girls Urinary symptoms were 
present In all of the cases. Nine of the adults had residual unne varying m amount 
from 30 to 1000 cc Four had oser 400 cc. In most cases a rather dense fibrosis 
was found on histological examination For treatment, cautery punch operation 
was employed in both adults and children 
Pathologic Changes 

1 In the UaETHRA. The changes incident to both acute and chronic non 
wafic infections do not differ greatly from those observed in the male urethra 


5^3 — Cj^ofrmu from cue of c7*tocele (klmDr kaned br Dr*. W E Steven* md S P 
bmlte) A. Poiltkm of blidder when petlenl U rebaetL B PotHlon of bhddcr when p*tknt 1» 


The important part played by infection of Skene s glands bay been known for 
many years. Araencan urologists espeaally Folsom have called attention to the 
importance of ta k i n g into consideration the periurethral glands as foci of remfec 
tion and recurrence of symptoms Ormond (Jour Urol 1935 33 4831 reported 
93 cases varying la age from. 11 to 71 years in which frequency and dvsuna were 
the chief symptoms The term granular urethritis has been applied to this form of 
infection although the inflammatory reaction soon Involves the trigone In the 
mildest type the mucosa of the posterior urethra and tngone are simply reddened 
In more severe cases the glistening appearance is replaced by a rough granular 
appearance from which the condition takes its name. The bactena found were 
those in oil forms of nonspeafic unnary infections 

2 In the Bladdee H e hav*e already discussed submucous or Interstitial 
cystitis \n Chap 25 but on account of Its predominant occurrence In women we 
will recall the essential features again here 

CiiRO'nc INTERSTITIAL cTSTiTis (iiijNNCR 8 ulctr) Thc pathologic cbonges 
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are those seen in chronic inflammation such as polymorphonuclear and round-cell 
infiltration and fibrosis, most marked in the submucosa which may extend into 
the perivesical tissues In certain areas, the perivascular infiltration is especially 
noticeable The ulcer may be so small as to escape attention or there may be a 
linear break in the continuity of the mucosa In either case, free bleeding occurs 
when the bladder is distended Both types of lesions most frequently are found at 
the dome or posterolateral wall of the bladder 

The Effects of Parturition on the Bladder According to Crabtree and 
co-workers (Jour Urol , 1936, 35, 52) the two major defects of the bladder which 
are the result of parturition, (a) descensus of the bladder as a whole, and (b) local 
protrusion of the trigone and whole bladder base are the result of destructive 
injuries to the trigonal muscle and the sphincter muscles of the urethra, and are 
often associated with weakening of the perivaginal fascia and the muscle supports 



Fig 574 — Various degrees of cystocelc illustrating how infection is favored by residual urine 
A Moderate cystocelc The arrow points to residual pouch 
B Marked cystocelc 

of the perineum There are three types of cystocele (a) anterior to Mercier’s bar, 
(b) posterior to it, and (c) herniation of the whole bladder of variable degree 
(Figs 573 and 574) 

Symptoms 

The clinical pictures already described in Chap 25 as characteristic for acute 
and chronic cystitis in the male, hold true for the female, with slight modifications 

In acute cystitis in the female, the outstanding features of the clinical picture 
are (a) frequency and urgency, even to the point of having tenesmus, (b) pain 
on urination, referred to the neck of the bladder and urethra, and (c) more or less 
pyuria and hematuria 

In chronic urethrocystitis in the female, two types of clinical pictures are 
encountered 

(a) Cases in which frequency, pain on urination and pyuria, (less com- 
monly) hematuria, predominate 

(b) Cases in which the outstanding feature is frequency with or 
without concomitant pain and practically negatht: urine from a cytological 
point of view In some of these chronic cases, difficulty in voiding, incomplete or 
complete retention or even incontinence from overflow, may predominate in the 
clinical picture This latter group includes the cases in which a urethral stricture 
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or some type of vesical neck obstnicuon has been accompanied by a chronic 
urethrocystitis. 

Diagnosis 

In acute urethrocystitis the diagnosis Is not difficult In taking the patient s 
history the probable cause can be ascertained by inquines as to whether cath 
etenzation without the necessary precautions has been done the introduction 
of foreign bodies or injury during coitus The patient s urine should be obtained 
by cathcteriiaUon at the tune a first treatment is given. The bacterlologic and 
cytologic examination of the urine will confirm the clinical diagnosis of an acute 
cystitis by the presence of pathogemc bacteria, as well as pus and red cells m 
variable amounts, Urethrocystoscopy Is strictly contraindicated in the acute stage 
and should be postponed for at least 3-4 weeks after subsidence of the symptoms 

In the two Foairs of erraome uhethhocvstitis inquiry should be made as 
to the relation of the recurrence or persistence of symptoms to certain foods to 
periods of mental strain to coitus to a previous pregnancy or puerperal infection 
passage of calculi renal infections 

Aixekoy We will only mention the question of allergy in relation to bladder 
symptoms such as frequency Although It is not quite dear as to why the ingestion 
of certain foods should give rise to bladder symptoms the fact that it docs occur 
cannot be denied. Inquiry should be made with this etiology In view in taking the 
clinical history 

Mintal sthain Every urologist has occasion to sec women and even girls 
whose chief complaint is frequency and urgency whenever they are under much 
mental strain. Objectiv'e examination is perfectly negative and the diagnosis must 
be made from the clinical history 

The iNSTEUicKNTAL EXAiTiNATioN {d the female only differs from that of the 
male In one respect Owing to the inability to retain suffiaent water in the short 
female urethra during urethrocystoscopy it Is necessary simplj to employ the dry 
(endoscopic) method wUch is not very satisfactory or some form of instrument 
of the Dourmashkin type In which the walls of the urethra are prevented from col 
lapsing bj the fluid ordmaxHy used In cystoscopy 

The changes which take place in the female urethra and bladder as the result 
of chronic infection do not differ from those described In Chap 25 

Cheonic rNTEasTTTiAL CYSTITIS The fact that chronic interstitial cystitis 
(Hunner s ulcer) occurs four times as often in women as in men merits repetition 
of the sj-mptoms and cystoscopic findings here The etiology is still obscure the 
urioe being as a rule negative from a cytologic and bactenologic point of vdew The 
chief complaints of the patient arc frequency and pain referred to the dome of the 
bladder The frequency and pain seem to appear m c>xJes there beint periods of 
^>•8 to weeks In which thej are very marked followed bj intervals of \-ariabIe 
duration of comparativ-e comfort At times there is urgencj and tenesmus. At 
(^toscopv the mucosa appears normal except over one or two areas high up on 
the posterior wall or at the dome of the bladder where a minute linear break in the 
of the muco^ Is vnsible from which bleeding is taking place Ground 
the area the blood vesvsls appear injected A single fulguration rarelj suffices the 
average number needed Is 6 but some cases are ver> resistant and require more 
in a recent personal case no relief was obtained until the area was eici^ 
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Urethrography and cystography as diagnostic aids These are assuming 
a constantly increasing importance in the diagnosis of urethrovesical conditions 
relating to pregnancy, parturition and subsequent gynecological history Recent 
contributions by Crabtree and co-workers (Jour Urol, 1936, 35, 52) and by 
Stevens and Smith (Jour Urol , 1937, 37, 194) have shown that urethrography and 
cystography ought to be a part of the routine examination of every woman who 
presents symptoms pointing to the urethra and bladder as the possible source of 
the same Urethrography is very useful in the detection of diverticula and stric- 
ture Inflammatory conditions are better seen through the urethroscope Cystog- 
raphy is of less value than cystoscopy in the differentiation of a cystocele anterior 
to Mercier’s bar from one posterior to this structure It is in the third type of 
cystocele (Fig 574), i e , in complete bladder-floor relaxation that cystography is 
of especial value in yielding graphic evidence of the degree of impairment The 
degree of disability can be best estimated if cystograms are taken both in relaxa- 
tion and straining for micturition A voiding cystogram as in prostatics and other 
forms of bladder retention will indicate the residual urine Cystometnc studies 
made by Crabtree and co-workers confirm the observations of others that greater 
mtracystic pressure is necessary for voiding with cystocele than in the normal 
bladder 

Urethrocystography is also indispensable in evaluation of the symptoms fol- 
lowing gynecologic operations 

Treatment 

Acute Urethrocystitis 

Diet and medication The first indication is to relieve the frequency and 
pain on urination The patient should be given a very bland diet, chiefly milk, 
toast, weak tea, cereals and only cooked fruits It is unnecessary to push fluids To 
relieve the burning on urination and pain from spasmodic contraction of the 
vesical sphincter, a mixture containing (for adults) 1 0 Gm (15 grains) of potass 
citrate and 8-10 minims of Tr Hyoscyamus to the teaspoonful, given three or four 
times daily, usually is followed by immediate relief of the above symptoms The 
patient must be instructed to stop this prescription at once if dryness of the throat 
indicates too great a hyoscyamus effect A mixture containing only the potass 
citrate alone can then be continued If the pain preceding, during or after urina- 
tion IS not relieved by the above medication, suppositories containing 0 01 Gm 
(one-sixth gram) extract of opium may be given 

Rest and heat Rest in bed, hot sitz or whole baths and hot compresses 
over the suprapubic region are valuable adjuvants to the above medication The 
less that is attempted in the way of local treatment until the acute symptoms 
subside, the better, in our opinion Under no circumstances is urethrocystoscopy 
advisable during the acute stage Urinary antiseptics are also contraindicated 
unless further experience with sulfanilamide should show that it will be of 
benefit in these acute cases 

Chronic Urethrocystitis 

Examination This will depend upon the results of the urologic examina- 
tion, hence varies with individual cases The first task is to ascertain the source 
and type (bactenologic) of the infection This includes the following examinations 
m the order named 
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1 Of the genitaJla espeoally of the cervix 
1 Of the urethra for the various conditions descnbed previousiy 
1 Of the bladder for neck obstrucUon calculi diverticula (Fig 575), foreign 
bodies (Fig 323) cystocele (Fig 573) perivesical abscess ruptured into the bind 
der (Fig 600) evidences of neurogenic dysfunction (see Chap 28) and of neo- 
plasms. 

4 Of the upper urinary tract as the source of the chrome urethrocystitis 
keeping especially m mind the fact that ft renal tuberculosis may masquerade for 
a long penod under the picture of a nonspcafic urethrocystitis 

Lavaoe Tberapeuuc eBorts must be directed toward the eUmlnation of 
these various sources of Infection If an uncomplicated (by calculi stricture etc.) 
ordinary p\ogemc infection of the upper tract is detected we have found that 
lavage of the renal pelves with a solution of nitrate of silver in distilled water has 
given the best results We begin with a weak (1 tOOO) and then a 1 500 solution 
uotD a 2 per cent strength is reached 
Treatments ought not to be given oftencr 
than every 7 10 days 

IIehicatios All that has been said 
regarding the use of ammonium mandel 
ate sulfanilamide etc. in Chap 39 in 
the treatment of chrome renal infection 
need not be repeated here 

iNffTsuiftNTAnoN If the upper un 
nary tract has been excluded as the source 
of Infection we employ dilatation of the 
urethra, beginning with a small (21 F) 
caliber straight sound (Fig 80) and ad 
vanemg slowly to a 30 F at successive 
sittings, about 7 10 days apart. Force must 
never be used because the attempt to pass a large caliber too soon will do more 
harm than good The dUatation is followed by the injection of 5 cc. of a 2 S per 
cent solution of one of the colloidal silver preparations through a Guyon instUlator 
into the bladder and withdrawing the instrument slowly so as to distnbute well 
over the urethral mucosa. Instead of the InsllllaUon of such a small quantity of 
solution the bladder and urethra can be irrigated with a 1 5000 nitrate of silv-er 
-olution, a MOOO oxycyatdde of mercury a MOOO acroflavine solution or a 1-4000 
permanganate of potassium solution. We never inject more than 50-100 cc. at a 
time through an ordinary’’ Nflaton (Fig 66) catheter and prefer to use a rubber 
bulb syringe which can be easily sterilized by boiling and prevents using too 
much pressure in cases of contracted painful bladders 

A cavnems can be treated at the same sitting without tiring the patient 
Tire THEATirxNT or the ituhner ulcer has already been referred to In ob- 
str^on of the vesical neck the same treatment is being used by Caulk and others 
as In median bar obstruction in the male 

TfilCHOilOVAS \ACmALIS INFECTIONS OF THE LOWEB UrPvARV TracT 

fkV ^ chapter to discuss the diagnosis and treatment 

Of this type of infection of the female genitalia The urologist is however inter 
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ested in its extension to the lower unnarx' tract In a recent paper, Heckel (Jour 
Urol 1936, 35, 520) reports a stud\* based on CA'Stoscopic obser\^ation of 43 women 
suffering with Trichomonas vaginalis infection The ages \aried from 17 to 51 
\ears The following nrinar}* s}Tnptoms were complained of in 37 of the 43 cases 
frequenc}' in 33 nocturia in 27 burning in 21, urgency in 10 dysuna in 8 and 
hematuna m 4 Q'stoscopic lesions of the bladder or urethra were found m 24 of 
the 37 cases who had urinan.* s\*mptoms E\en in five of the six in whom there 
were no sxTnptoms lesions in the bladder or urethra were found at C3’^stoscopy 
These lesions were limited almost entirely to the base, the mucosa appearing 
raised flufix* and granular, at times areas resembling bullous edema (Plate 11) 
were found at c\ stoscopy The mucosa of the trigone is seen to be oedematous and 
granular with mam’ minute hemorrhages Similar changes occur in the urethra 
P\*una was present in 9 and rmcroscopic hematuria in 6 cases Trichomonas was 
onl\’ found in the unne of two and streptococci in the urine of 9 patients The 
diagnosis was based on the historx' the demonstration of Tnchoinoiias vagwahs 
in the xagmal or urethral secretions and the above cxstoscopic picture Rapid 
improxement followed correct diagnosis and properR directed treatment 

IXCOXTDs'EXCE OF URIXE IX THE FEIMALE 

The terms ‘false and true incontinence as used to designate the two tx'pes 
of mx oluntarx’ passage of unne from the urethra in the male cannot x erx* well be 
applied to the female The term false mcontinence also called ‘ incontmence of 
retention means the escape of unne at interx als from the urethra as the result of 
the ox erflow of a greatlx distended bladder This tx-pe exists in the female as in the 
male and the causes are the same xaz , anx form of mechanical occlusion of the 
bladder outlet or urethra or anx* tx-pe of neurogemc dx’sfunction (Chap 28) which 
prexents the unne leaxmg the bladder or urethra The term ‘true incontinence 
has been hitherto apphed to all cases m which unne escaped through the urethra 
in small quantities from a partially filled bladder Incontinence in the female max 
be due to a number of other causes than those located at the bladder neck so that 
we consider it necessarx’ to adopt a new classification for incontmence in the 
female bx’ placmg the causes mto two groups, the x'esical and extrax esical, as 
follows 


Vesicai, Causes 

1 Defectix e innervation of the sphincter 

2 Loss of support for the floor of the bladder resulting m x’anous tx’pes of 
cx-stocele 

3 ^'esicox agmal and x’esicocerxncal fistulae 

Tumors tuberculosis or adx anced nonspecific cx'stitis 

5 Ectopic ureter endmg near the x esical outlet 

6 A highlx’ acid unne 

7 Incontinence of purelx' functional origin 

Extrax-esicae Causes 

Urethral 

1 Innrrx of urethra or loss of normal support as the result of partuntion 
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2 Drag on the urethra b\ a cj^toccle 

^ Deformity foUovrlng gynecological operations 

4 Atony or spasticity of the urethra! sphincter 

5 Diverticula strictures or tumors of the urethra, 

6 Ectopic ureteral ending In the urethra, 

7 Urethrov’aginal fistulae 

8 Epispadias and hypo'padias 

Vaginal and Vestibular Causes 

1 Ectopic ureteral endings in the vTigma or vestibule or both. 

2 Ureterocervncal and urcterovraglnal fistulae 

SvMPTOMS 

The manner In which the incontinence appears in cases of ectopic ureteral 
endings and In the VTirious types of hstula formations differs from that as seen in 
patients in whom the Incontinence vs the result of trauma due to parturition In 
the ectopic ureteral ending cases If the onfice is In the vagina or vestibule the 
dribbling is most often continuous If the orifice is in the urethra there is usually 
normal mlctuntion with dribbling Ve mil describe the manner in which incon 
tinence appears in the various types of urogenital fistulae in the ne.’rt section 

In incontinence due to injury to the urethral or v’esical sphincter or associated 
with cystocele the dribbling at first Is only noticed on coughing sneezing or 
laughing hence only apt to occur during the day Later the slightest increase of 
intra aWoralnal pressure such as lifting etc Is followed by escape of urine. 

TaEATMENT 

Anatomy Before enumerating the VTinous procedures employed at present 
for the surgical relief of incontinence In the female It is necessary io recall some 
points In the anatomy of the bladder and urethra which play an important part 
In addition to the fixation provided by the ureters cervix and urethra the pen 
vaginal fasaa plays an important part as a support to the bladder base In addl 
tlon the perineal muscles also aid In the support. There are two sphincters one an 
involuntary surrounding the vesical neck and the other a voluntary around the 
urethra where it passes through the triangular ligament There is still some dif 
ference of opinion as to the importance of this urethral sphincter Bonney believes 
it plays but a small piart m unnary control whereas Johnstone (Surg Gynec and 
ObsL 1931 53 97) and Crabtree (loc dt.) believe that the urethral sphincter is 
an important factor in maintaining control 

The results of obstetric trauma may be placed in four groups (a) thOiC 
involving the tngone either at its apex or base (b) those involving the sphincter 
urethrae (c) weakening of the perivaginal and probably the penvesical fasda 
supports, and (d) damage to the perineal muscles These injuries give rise to the 
two major defects of the parturient female bladder i e descensus of the bladder 
as a whole and local protrusion of the tngone and whole bladder base accordmg 
to Crabtree and co-workers (loc, cit ) 

The treatment of incontinence due to ectopic ending of the ureter has been 
^nsidered under anomalies of the ureter The operative procedures which are 

vug employed at present for the cure of incontinence in the female due to birth 
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trauma ma}" be divided into two groups 1 plastics and suture of torn muscles 
2 substitution procedures 

1. Plastics and Suture of Torn Muscles 

(A) The Kelly operation, i e , mattress suturing of the vesical neck and 
sphincter as modified by O Conor (Surg Clin North Amer , 1931, 11, 205) 





Johnstone operation for incontinence of unne in the female The torn ends 
of the sphincter urethrae muscle isolated, 3 and 4 show stitch picking up the deep la\er of the 
tngone and the torn muscle ends, 5 t\ing the first stitch, 6 completing the approximation and 
exasing the redundant cagmal mucosa, 7 sewing up the \aginal mucosa 

(B) The Johnstone operation (Surg G 3 mec and Obst , 1931, 53, 97) which 
aims to approximate the torn edges of the urethral sphincter (Fig 576) 

(C) The Douglass operation (idem 1935, 61, 534) Mobilization of urethra 
then a first pursestnng suture aroimd the urethra and a second one nearer the 
vesical neck 

All of these are combined with correction of coincident cystocele and perirenal 
tears 
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2 Substitution Procedures 

(A) Operations of the Goebell-Frangenheim-Stoeckel Type Goebell 
(Zeit Gynak Urol , Vol 2, p 187) proposed to use the Pyramidalis muscle alone 
to form a vesical sphincter, but in his second case, found that it was necessary to 
also use the sheath of the Rectus abdominis Frangenheim (Zeit Urol Chir , 1922, 
10, 190) utilized the sheath alone Both Goebell and Frangenheim attempted to 
only utilize a suprapubic incision, but Stoeckel (Zeit Gynak, 1921, 17) sug- 
gested in addition to an incision (Fig 577) designed to obtain the fascial strip and 
P 3 ^ramidalis to expose the urethra and vesical neck through a second incision 
(Fig 577) in order to be able to accurately encircle the vesical neck with the 
pedunculated muscle-fascia flap 

LeFort and Schulz as well as Deming (Jour Amer Med Asso , 1927, 86, 882) 
have proposed the use of the Gracilis muscle to form a sphincter for the bladder 
Franz has suggested the use of the Levator Am Latzko (Handb Urol , 1928, 5, 
970) believes that none of the transplanted muscles or fascia serve any other 
purpose than to raise and thus give better support to the trigone 

(B) The Use of Ribbon-catgut Lowsley (Jour Urol, 1936, 36, 400) re- 
ported the use of ribbon gut to form a sphincter If the urethra is very large and 
patulous, and the patient is entirely incontinent, onlj' the ventral surface of the 
urethra is narrowed If, on the other hand, the patient merely loses a few drops of 
urine on coughing or other violent muscular activity, encircling the urethra with 
a piece of ribbon gut and tying it snugly, will be all that is necessary to effect a 
cure Animal experiments show that the ribbon gut is replaced by fibrous tissue 

UROGENITAL FISTULAE 

Etiology 

Fistulous communication between tlie urinar}'^ and genital tracts may be due 

1 To obstetrical trauma, the prolonged pressure of the head during a diffi- 
cult deliver}'- resulting in a necrosis of the mterv'ening structures between the head 
and the bladder 

2 Hysterectomy The sequel of a radical abdominal hysterectomy or of 
a vaginal hysterectomy, i e , postoperative 

3 Radium Treatment The result of application of radium in the treat- 
ment of cancer of the cervix 

4 Cancer The result of extension of a uterine cancer to the vesicovaginal 
septum, less often of a primary vesical cancer to the vagina 

Types of Fistulae Location of Orifices 

1 Vesicocervical Fistula The orifice is behind, i e , posterior to the tri- 
gone and may be minute or fairly large 

2 Vesicocervicovaginal Fistula. 

3 Vesicovaginal (Fig 578) Fistula This is the most common type and 
the orifice may be veiy'^ high or opposite the trigone If very low, there may be a 
\ esico-urethrovaginal fistula In postoperative vesicovaginal fistula, the orifice 
ma}'- be very high, in the retrotrigonal (Fig 41) area, i e , much higher than when 
the fistula is of obstetrical origin (Marion) 

4 Vesico-ureterovaginal Fistula In this type, the opening in the ureter 
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commxmlcates with the vesico\ngirml fistula and is usually 2-4 cm above the 
vesical orifice of the ureter 

As a rule there is only a single onfice which Is round or oi-al, less often slit 
like. The onfice maj be minute «o that only a small amount of unne escapes, or 
It may be quite large The average diameter of the orifice is 1 cm 

Infection of the bladder and at times of the upper urinary tract is a frequent 
sequel of urogenital fistulae 

SvirpTous 

The chief complaint is the continuous dribbling of unne unless the opening 
lies very Ugh, when the incontinence is very slight in the erect position The 
only cause of incontinence wUch needs to be excluded is dribbling from an 
ectopic ureteral opening in the \'agfna. In the majonty of cases the fistulous 
onfice in the bladder can be easily seen on cys- 
toscopic examination Ureteral fistulae differ 
clinically from vesical in the fact that In addi 
tion to constant dribbling from the vagina 
there is also voluntary mictuntlon. The effect 
on the kidney of a ureteral fistula depends on 
whether infection exists and upon the result 
ant stricture formation In the former case 
an ascending pyelonephritis will result. If 
stneture formation takes place the degree of 
hydroDcphrosis will depend on the extent to 
which the ureteral lumen Is occluded. 

Dwonosts 

History This will reveal whether (a) 
the escape of unne followed a few weeks after 
a difficult labor when the necrotic area wns 
separated from the adjacent tissues (b) an 
operation (c) radium treatment 

Vaginal Examination- Digital exammation may reveal the location of the 
onfice but it is better to Instill an Indicator such as mercurochrome or methylene 
blue into the bladder and observe with the aid of a vaginal speculum the escape 
of the colored urine Into the vagina If the fluid appears colored it obviously 
escapes through a vesicovaginal fistula. If colorlea unne escapes the fistula Is 
presumably ureterovagmal or ureterocervicovaginal the urine m the latter escap- 
ing directly through the cervical onfice of the uterus. After the colored solution 
injected into the bladder has been evacuated 5 cc, of 0 4 per cent solution of in 
dlgocanrdn Is given intravenously and the fistula observed with the aid of a 
vaginal speculum for escape of the blue tinged mine from the cervical or 

from the vaginal fomices. Unless the fistulous commumcatlon between the bladder 
and vagina is too large cystoscopy is possible and should always be done supple- 
mented by ureteral cathetenxation and excretory urography if an obstruction is 
found in one or both ureters. An obstruction to a ureteral catheter Is not always 
a safe criterion if one suspects the presence of postoperative ureteral fistula, be- 
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cause compression of the lumen by scar tissue may offer resistance to the passage 
of the catheter 

Treatment^ 

The first principle is to institute preparatory treatment to overcome local in- 
fection, allow sloughs to separate and to restore local circulation 

A Vesicovaginal Fistula Following Birth Trauma 

If a vesicovaginal fistula occurs from obstetric injury, it is advisable to wait 
SIX or eight weeks before attempting a repair Small fistulae from this source 
may heal spontaneously, providing a retention catheter has been employed to 
allow the bladder to be put to rest 

If the fistula persists, it should be repaired, utilizing the principles of (1) 
complete mobilization of the bladder from the uterine wall, (2) separate sutur- 
ing of the bladder and vagina with inversion of the mucous membrane into such 
organ If possible the suture line in the bladder wall and the vagina should not 
be directly opposite each other This can be accomplished by attaching the blad- 
der suture to the under side of the vaginal flap (3) Suture material should be 
either fine chromicized catgut or silk for the bladder wall, and heavier chromi- 
cized catgut or silver wire for the vaginal mucous membrane VTen the bladder 
opening is small, a purse string suture after freshening the margin to produce 
good coaptation, will be sufficient A second row of fine chromic sutures supports 
the purse string stitches If possible the fascia is repaired with interrupted chrom- 
icized sutures separate from the vaginal mucous membrane A retention catheter 
should be used for at least ten days, and daily irrigations instituted to insure 
cleanliness and free flow In the case of large fistulae, especially those which have 
been previously operated upon, one or more times, the large amount of scar tis- 
sue present may prove extremely troublesome, and complete bladder mobihzabon 
may be difficult Transperitoneal repair may be required, or mobilization of the 
bladder by laparotomy as a preliminarj'^ step, to the vaginal repair If the fistula 
IS due to malignant disease, no attempt should be made to correct it unless the 
growth can be completely removed, a careful study is required in these cases to 
determine the relationship of the ureteral orifices before planning the operative 
procedure 

B Postoperative Vaginal Fistulae 

Fistulae following total hysterectomy are as a rule small, and are usually 
located high in the vaginal vault, firmly fixed by scar tissue Attempts to repair 
such fistulae by the vaginal route may not only result in failure, but often serve 
to increase the size of the opening Kelly advises in such cases cutting across the 
scar posterior to the opening and incising the peritoneum This permits the blad- 
der to be pulled down through the opening, the defect to be closed by fine inter- 
rupted sutures, and covered over with peritoneum VTen this is done it is 
advisable to dram the cul-de-sac for a few"^ days in addition to using a retention 
catheter 

C Ureterovaginal and Ureterocervical Fistulae ^ 

If the ureters are severed during a difficult pelvic operation, it is Curbs 
opinion that it is better to ligate the ureter than to attempt repair or transplanta- 
tion, providing the kidney on the opposite side is found to be normal If the kidney 

’ We are indebted to Dr Irv'ing: F Stem for this section on Treatment 
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Is foimd to be pathologic, or the pelvic operation has not been too severe trans- 
plantation of the ureter into the bladder Is preferred, if it can be performed with 
out creating too much tension. Curtis also utilires the end to end anastomosis of 
the ureter over a fine catheter, with a second catheter placed in the ureter above 
the suture line emerging higher up through a slit in the ureter and a stab wound 
in the fl pnV this may be removed In a few days Spontaneous closure of post 
operative ureterovaguial fistulae hfl.^ been observed, but it is followed by ureteral 
occlusion. If leakage persists however, either an attempt at ureteral repair or 
transplantation mto the sigmoid may be required. The latter is usually done by 
the Coffey method which is sometimes the operation of choice as well in cases 
of extensive bladder defects 

Implantation of the meter Into the bladder or sigmoid is generally considered 
a more desirable operation than bgation of the ureter insofar as the latter entails 
the sacrifice of one kidney 

D Vesicocervical and Vesicoatenno 

For the treatment of vesicocervical or vesicouterine fistulae the principle 
of bladder mobilization Is definitely applicable After separation of the bladder 
the opemng in each organ Is separately dosed, the bladder with fine sQk, and 
the uterus with chromic catgut It is not necessary to completely dose the uterine 
portion of the fistula but only that part nearest the bladder wall as the remainder 
vriU granulate. Laparotomy may be necessary for complete bladder separation 
in fistulae which are inaccessible but as a rule the vaginal approach is to be pre- 
ferred. 

Postoperative care Is exceedingly important The Insistence upon a retention 
catheter for at least ten days, and udHtation of prone posture for the first four 
or five days are useful in Insurmg primary closure of the bladder defect 

Antisepsis and free drainage arc desirable both by urinary antiseptics and 
transvesical Irrigation with mfld antiseptic solution (bone) 

Bed rest is required for from ten to fourteen days depending on the extent 
of the operative repair 

E. Vesicointestinal Fistula 

"Ibese occur more frequently In men than In women according to most 
statistics although Cunningham in 342 collected cases found the opposite 
75 per cent in women Higgins (Jour Urol 1936 36, 694) reported 35 cases 
(21 In men and 14 in women) from the Qeveland clinic. Including these a total 
of S48 case* iuxvt been observed. The more frequent incidence of diverticulitis 
accounts for the higher percentage in men Injury during parturition was re- 
^nslble for the de%-elopment of a fistula in 8 mothers In 328 cases collected 
rora the literature by Higgins trauma was the cause in 59 nortspeafic and spe- 
rific infections in 160 cancer in 91 and 18 were of congenital origin. The most 
common forms are (a) rcctcn-esical and (b) rectosigmoid. 

The passage of gas and feces through the urethra accompanied bj the symp- 
oms of a cystitis, is pathognomonic. The fistulous opwmng can usuallj be seen 
^ Ci'iioscopic examination as a small reddened ulcerated area surrounded bj 
wematous mucosa. In «ome cases the communicaUon can be s-IsuaHied by cy-s- 
barium enemas although the latter should be employed 
fhe search for the underlyang cause such as a caranoma The treatment is 
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palliative in a malignant condition that cannot be operated but radical if there 
IS any prospect of cure by resection of the fistulous tract 

UROLOGIC COIMPLICATIONS OF GENITAL ORIGIN 
Carcinoma of the Cervix 

It IS the consensus of opinion that every case should have a urologic exam- 
ination made before treatment, whether it be operative or nonoperative, is begun 
In everj'^ well-organized cancer hospital m which irradiation constitutes the sole 
method of treatment, the patients with cancer of the cerxnx are now being ex- 
amined by a urologist before the treatment is begun, as well as during and after 
the same Two recent papers, one by Aman-Jean (Arch INIal Rems, 1934, 8, 549) 
and the other by Graves, Kickham and Nathanson (Jour Urol , 1936, 36, 618), 
show the value of team-work by the g>mecologist, the radiotherapist and the 
urologist In addition, articles bj'’ Bugbee, Dean, Chauvin and others on the effects 
of radium v ill be cited 

Cystoscopic Picture Aman-Jean (loc cit ) gives the results of 1000 cystos- 
copies at the Cancer Institute of the City of Pans during a five- 3 ^ear senuce as 
urologist In his description of cj^stoscopic changes the classification adopted by 
the League of Nations and also bj'’ the American College of Surgeons is followed 
Group A, cancer confined to cervix , 

Group B, cancer also involves the vaginal w'all and uterine cavut}”^. 

Group C, cancer extends into broad ligaments. 

Group D, wide pehnc extension and in some cases, remote metastases 
Aman-Jean found the following In Group A, the most common picture be- 
fore treatment is a smooth trigone with or wnthout an accompanvnng h 3 Tperemia , 
in Group B, a granular cystitis wnth tlie mucosa presenting some ridges or local- 
ized bulging and V’'ery superficial furrows between the ridges The left meatus is 
pulled upwmrd towmrd three o’clock instead of being at seven o’clock and the 
right meatus is near six o’clock. Group C reveals the C 3 '^stoscopic picture of a 
generalized edematous C 3 'stitis, the mammelated appearance of the trigone is 
especially striking, there being deep furrows between adjacent elevations The 
displacement of the ureteral meati is quite noticeable and the meati are sht-hke 
In Group D, the bladder capacit 3 '’ is diminished, the urine turbid The mucosa 
shows many ecchymoses and areas of bullous edema and the displacement of 
the ureteral meati still more marked 

No mention is made in Aman-Jean’s paper of the incidence of bladder com- 
plications in carcinoma of the cervix, but Gravies and co-w^orkers (Surg G 3 mec 
and Obst , 1936, 63, 785) found them in 209 of 683 cases which the 3 '^ studied 
The cystoscopic picture is that of a quite localized bullous edema in the earliest 
stage follow^ed by the appearance of a mass, sessile, dark red, with irregular sur- 
face and edges The distortion of the trigone has alread 3 '^ been referred to and 
may prevent ureteral catheterization 

In advanced cases of cancer of the cervix, the formation of a vesicovaginal 
fistula IS not an infrequent complication 

Ureteral and Renal Complications These have been the subject of a 
number of recent articles Graves, Kickham and Nathanson (Jour Urol , 1936, 
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36, 618) made a study of 257 cases of which 67 bad a complete urologic emraina 
tion and 87 others were observed at necropsy 

Ureteral narrowing (evidenced b> obstruction to the passage of a No 5 
catheter) which varied from slight to complete, was encountered in 25 (37J per 
cent) of the 67 patients. The obstruction was unilateral in 16, bilateral in 9 and 
usually found 4-6 cm above the ureteral onfice Ureterectasis and pyelactasis 
from a slight to advanced degree was found in 26 (81 J per cent of 32 patients 
when retrograde urograph} was used The ectasis was unilateral in 17 and bi 
lateral m 9 In 40 patients In whom excretory urography was employed, ectasis 
or absence of visualization was noted in 31 or 77 S per cent The necropsy exam 
mation of 87 cases revealed a hj’dronephrosls in 69 (79 J per cent) the ureteral 
obstruction being unilateral in 23 and bflateral In 46 Ureteral occlusion is a fre 
qoent complication of cancer of the cervix which has invaded the broad ligaments 
Ureteral dilatation is of service if the occlusion is due to fibrosis and not 
to tumor invasioo otherwise nephrostomy or low Diac ureterostomy Is the onI\ 
means to prolonging life 

Iruadiation of the Utebus 


These urologic compUcatlons may Involve the bladder or the ureter 

Ulcer Dean (Jour Amer Med Asso 1927 89 1123) was the first to call 
attention to ulceration of the bladder after applications of radium to the uterus. 
In the discussion of this paper simOar cosea were reported by Keyes, Beer, Band 
let and Smith, In a second report Bean (Jour Urol 1933 29 559) states that 
47 additional cases have been observed Chauvin (Arch Mai des Reins, I93S, 9 
641) reported 2 personal cases occurring and 2 years after radiation and 
collected 17 other* Including the 3 reported by Dean In 1927 making with the 
latter * 47 cases (loc, at ) a total of 66 cases. 

In Bean s last 47 cases both radium and the roentgen rays had been used 
the more Intense radiation by the former The uterine diseases Included both 
benign and malignant conditions The bladder ^mptoms appeared on an average 
two and a half years after the radiation. The usual sequence of symptoms was 
^r^queiKy dysuria and hematuria (In about half) Cystoscopic examination either 
revealed a single round ulcer with intensely red periphery or acute inflammation 
with deep red jpota of punctate hemorrhage The lesion was situated In the pos 
tenor third of the bladder base in or near the mldline The prognosis is bad If 
the ulceration is extensive There Is danger of a vesicovaginal fistula or of very 
severe bleeding Treatment includes Tr Hyoscyamus and codeine for pain dilate 
phosphoric add both by mouth and for bladder lavage and instillations of argyrol 
and mcrcurochrome 


Ureteral occluilon following radiation for diseases of the uterus is a sub- 
^ actively studied at present by both gynecologists and urol 
A report of 8 cases, of which 6 required nephrectomy by Bugbee (Jour 
rol^ 1934 32 439) is of much Interest The radiation had b^ employed in the 
treatment of cancer of the cervix in all of the 8 cases. An advanced degree of 
p*oi>^hrosIs existed In the tlx cases In which the kidney was reraov'ed. The in 
between appearance of symiptoms of ureteral occlusion and the radlaUon 
talTnwt VTirled from 22 months to 9 y^ars The ureteral obstruction was uni 
m 7 cases and bilateral in 1 the average distance from the ureteral orifice 
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was 4 cm and in 3 cases there was a ureterovagmal fistula distal to this point In 
2 cases carcinoma was found at necropsy to have extended into or metastasized 
in the ureter Bugbee advises that urinary examinations should be made regularly 
after irradiation and be supplemented by excretory urograms and cystoscopy, 
when symptoms or physical signs suggest the possibility of ureteral occlusion 


Renal Infection in Pregnancy and the Puerperium 


Etiology Stasis m any portion of the urinary tract is the most important 
predisposing cause of infection The dilatation of the ureter and renal pelvis 
incident to normal pregnancy provides this predisposing cause The bacteriology, 
pathologic changes and clinical pictures of renal infection in pregnancy do not 
differ from those of the same condition as observed in the male and the nonpreg- 
nant female The differences in treatment are those which arise from the presence 

of the fetus, i e , whether or not the 
pregnancy shall be terminated 

Dilatation The incidence of 
upper urinary tract dilatation in preg- 
nancy and the puerperium has been 
the subject of a number of recent arti- 
cles Duncan and Seng (Amer Jour 
Obst and Gynec , 1928, 16, 5S7) used 
retrograde urography and found that 
dilatation began in multiparas as early 
as the sixth and in pnmiparas as early 
as the tenth week In the former, the 
and m the latter by the twenty-fourth 
week, then continued unchanged m both pnmipara and multipara throughout the 
remainder of the pregnancy The right ureter and renal pelvis were involved in all 
but the left in only 71 per cent of the cases A majority returned to the normal 
non-pregnant condition by the ninth day but some of their cases showed dilatation 
of the upper urinary tract for a long time 

The study of changes in the upper urinary tract m pregnancy and the puer- 
perium has been greatly simplified since the introduction of excretory urography 
Crabtree and Prather, Cornell and Warfield, Baird, Carreras and Figueras, Schu- 
macher found some degree of dilatation of the upper urinary tract in every preg- 
nancy, 100 per cent on the right, 70-85 per cent on the left side The right tended 
to be dilated more than the left side Lee and Mengert (Am Jour Obst and 
Gynec , 1932, 24, 205) used excretory urography in the examination of 41 normal 
pregnant women, 20 pnmiparas and 21 multiparas All showed some degree of 
right and the majority, of left sided dilatation More prirmparas than multiparas 
had antepartum dilatation and the involution was slower postpartum Involution 
was complete in the majority of 12 normal patients by the ninth to twelfth day 



Fig 5/0 — Cvstogram in seventh month of 
pregnancy showing how bladder is flattened in 
Its transverse diameter by fetal head (Dr J E 
Lackner’s case ) 

maximum is reached by the twenty-second 


and most of the 41 patients showed marked reduction in the caliber of the urinary 
tract by the end of the twelfth day postpartum Kretschmer, Heaney and Ockuly 
(Jour Amer Med Asso , 1933, 101, 2025) employed excretory urography m the 
examination of women with negative (bactenologic and cystologic) urine and 
free from obstetrical complications Their results were divided as follows 

First period (2-5 months) 54 cases Dilatation in 67 per cent, both sides m 
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37 per cent right alone 28 J per cent left alone 1 7 per cenL The earliest case 
(2 months) showed nght sided dilatation only 

Second penod (6-9 months) 44 cases Dilatation in 93 per cent both sides 
in S4 7 per cent nght side oione 38J per cent left alone 0 per cent 

Third period (first 2 weeks postpartum) 32 cases Return to normal in 2 
weeks in 59 4 per cent to normai in 6 weeks m 34 4 per cent and after 12 weeks 
in 6JS per cent 

These studies shem that dllalalJon of the upper urinary tract is an almost 
constant coinadent condition 

Oeoik or Dilatation There is sufiBclent evidence at hand to show that 
dilatation of the ureter and renal pelvis is found in all normal pregnancies and 
that recession takes place within sit weeks in the large majority of cases As to 
whether this dilatation is of mechanical or dynamic ongin there are three 
schools,” if one may employ this term to designate the different viewpoints at 
the present time 

1 ilDCHANTCAL Tbosc wbo beHcvc that ureteral obstruction of mechanical 
origin IS responsible for the upper urinary tract dilatation Hofbauer as the result 
of histologic examination of ureters taken from women dying during pregnancy 
is of the opinion that hypertrophy and hyperplasia of muscle and fibrous tissue 
of the ureter and penureteral sheath are the source of the obstruction Others 
believe that it is due to pressure between the enlarging uterus and the brim of 
the bony pelvis or belly of the psoas muscle (Schumacher) If pressure from the 
enlarging uterus were responsible for the dilatation one would not expect to see 
it begin at the sixth to tenth week at a time when the uterus is sUU a pelvic organ 
according to those wbo oppose the mechanical obstruction theory One would 
expect to see Increasing dilatation as the uterus becomes heavier and larger in 
stead of the actual finding that the dflatatlon reaches its maximum from the 
twenty-second to the twenty fourth week and then remains stationary In order to 
determine whether or not actual obstruction existed in that portion not visualized 
by excretory urography Lee and Mengert (loc, dt) made retrograde urograms 
on ten pregnant women but failed to find any evidence of pressure on the ureter 
from adjacent structures. 

2 ilu»cui-AR ATONY The second school indudes those who believe that 
the dilatation Is the result of the action of either hormones or of toxins on the 
ureteral and renal peUac musculature with resultant atony Scllheim and others 
are warm supporters of the hormone and Stoeckel of the toxin theory 

3 JlrxED The third school is of the opinion that the dilatation is of 
“ndied origin viz. that the chief factor is the atony of the musculature and 
that compression b> the uterus is a secondary cause 

It is evident from the preceding (hscusslon that (a) dilatation of the upper 
tract occurs in every normal pregnancy and (b) that it is of only short 
^^t!on in normal cases, during the pueipcnum. The stasis incident to this 

tatloD as stated abov’e, Is an important predisposing cause in the production 
Q urinary tract mlectlon not only during pregnancy but also during the 

infection persists from one pregnancy to successive ones, the 
^taUon which Is both the predisposing cause and the effect of infection can be 
by our present method* of examination In the patient whose 
is shown In Hg 580 the dilatation of the upper tract was stili demon 
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strable 18 months after delivery, being accompamed by pyuria and other signs 
of chronic infection of the ureter and renal pelvis In addition to “flare-up,” i e , 
exacerbations of the infection in subsequent pregnancies, another factor to be 
especialR taken into consideration both in taking the history of a case of renal 
infection in pregnancj'- and in the puerperium as well as in its diagnosis is the 


persistence of a p3felonephritis occurring 
The bacteriology of renal infection 





L 


Fig SSO — P\elograms from bilateral pjelo- 
nephntis ivith s^ mptoms during first pregnaDc\ 
and ivith recrudescence during puerpenum Note 
persistence of dilatation of both renal pel\es and 
espeaalh of nght ureter, one jear after cessation 
of pregnancy 


during infancy and childhood 
in pregnancy and puerperium does not 
differ from that at other periods (see 
Chap 39 ) In the majority of cases, 
bacteria of the B Cob group are found 
YTiether they have been preceded b}”^ 
coccal infection, it is impossible to de- 
termine as a rule That the hematog- 
enous mode of invasion is relatively 
frequent is shown by the fact that in 
most cases, bladder changes indicative 
of infection are comparatively rare 

Clinical Pictures Cases of renal 
infection in pregnanc}'’ and the puer- 
perium are encountered under one of 
the following forms 

1 As LATENT CASES in which the 
examination of the urine as a part of 
prenatal care reveals the presence of 
a p3mria, whose source is found to be 
from one or both kidne3'-s 

2 As CASES W ITH MILD SYMPTOMS 
OF RENAL INFECTION, in the form of 
frequenc3'-, and d3'^suria accompamed 
b 3 ’’ p3mria Urological examinabon 
shows e\ndences of a mild C3'^stitis with 
edema (Plate H) of one or both lu'e- 
teral orifices and the presence of a 
large number of pus cells and bacteria 
in the urine obtained by ureteral cath- 
eterization from one or both kidne3'S 

In order not to overlook the exist- 
ence of a more serious involvement of 
the kidne3''S than that incident to a 
mild degree of chronic p3^elonepbntis 


or a ureteral or renal calculus as a 
complication of the infection, it is ad\nsable to routmety have a plain film made 
and to emplo3r excretoix’’ urograph3'’ Although the latter method is not ideal for 
the detection of finer caliceal changes, it gives sufficient visualization upon which 
to base a diagnosis of the degree of dilatation of the upper unnary tract and thus 


to ascertain the efiect of the infection on the renal parench3Tna 

3 As CASES OF ACUTE, ALMOST FULMINANT, GENERALIZED SYMPTOMS, SUCb 35 

high temperature of the rermttent t3q5e preceded or not b3'’ chills (Fig 581 ) In 



U110L(Xj\ in THh lEilALti 


843 


addition to the fever all of the other symptoms of severe pyelonephritis described 
on page 700 may be present In some patients there are a few locnliiing signs 
pointing to the kidnej as the source of the 5)Tnptoms in the form of pain or 
tenderness on palpation and enlargement of the kidney unless the reflex muscular 
rigidity prevents the discovery of these two last named symptoms In other pa 
ticnts, the acute onset Is not accompanied by any such localiiing signs and a dif 
fcrenlial diagnosis must be made from generaliied scp Is pneumonia acute 
miliary tuberculosis and acute blocking of the ureter or kidney by a calculus 
During the puerpenum in the absence of localiring signs pointing to the kidney 
acute renal infection may be ^7rongly diagnosed as some form of puerperal sepsis 
This was the first thought in a referred to one of us in which the gynecologist 
faded to find any cause for the clinical picture of acute sepsis (Fig 581) m the 
genital tract E Stevens states that the first syTnptoms of renal infection only 
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appear In the puerperium in 18 per cent of the cases having remained latent 
dunng the pregnancy 

DiagnoilR, In th^ latent group of cases It is usually the presence of a 
pyuria which leads to the examination of the urinary tract. The vanous steps to 
follow in localiring the source of the pyuna have been given in Chap 47 In the 
mild pyelonephritis group the salient symptoms are those of a cy'stitis If these 
do not improve under medical and local (vesical instillation or lavage) treatment 
urther examination as to the condition of the upper urinary tract is indicated 
wpttdally for an incipient renal tuberculosis the symptoms of which may appear 
^ pregnancy The cofnddence of a uretero- or nephrolithiasis 

^ has been latent should always be excluded 

As to the acute cases without Icxmllzing signs pointing to the kidney as the 
Murce of the symptoms the possibility of an acute pyelonephntis syndrome must 
be kept in mmd when high temperature and other symptoms of severe 
premia suddenly appear In pr^nancy and the puerpenum 
order should be lost in making a urologic examination consisting In the 

tlom radiography excretory urography and ureteraJ catheterlza 

or m ^ “ history of siraflar attacks in childhood 

oils pregnancies In all of these acute cases without localinng signs 
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other conditions, mentioned under symptoms, which can give rise to similar clinical 
pictures must be excluded 

In the acute cases with localizing signs, the principal lesions which require 
to be excluded are acute ureteral or renal block by a calculus (Chap 42) and 
pennephritic abscess (Chap 40) 

Treatment This does not differ in principle from that outlined m Chap 
39 for acute and chronic pyelonephritis Forced fluids, the administration of 
alkalies and rest in bed suffice for most of the mild cases If they prove resistant 
to such conservative measures, a urological examination to search for sources of 
obstruction or stasis other than those incident to pregnancy must be sought If 
pyuria persists after a pregnancy, the patient should receive the same treatment 
as one would give in non-pregnant cases, until three examinations of the ureteral 
urines show sterile cultures and absence of any abnormal c 3 hological elements 
For the acute cases, the use of the inlying ureteral catheter (Fig 488) should 
be given a prolonged trial without any attempt to inject anj'' solutions into the 
renal pelvis In order to prevent overlooking the presence of a calculus in the 
ureter or renal pelvis, it is advisable to have a plain film made, with the catheter 
in situ 

The best method to keep a check on the benefit of drainage through and 
alongside the inlying ureteral catheter, is by daily blood cultures, best taken fol- 
lowing a chill If these continue to be positive and there is no improvement in the 
clinical picture, operative measures must be considered MTiether to simply do a 
nephrostomy or to remove the infected kidney has been discussed in Chapter 45 
At the present time, induction of labor is rarelj'^ necessary if these cases of acute 
renal infection are recognized early enough and the use of the inl 3 ang ureteral 
catheter not delayed until its efficacy is questionable Ever 3 '- prenatal clinic and 
obstetric department of a general hospital should have a urological service for 
early detection and treatment of renal infections 

FEMALE PSEUDOHERMAPHRODISM 

Young (Monograph on Genital Abnormalities, 1937, Williams and Wilkins 
Co ) gives the histones of four female pseudohermaphrodites observed by him 

All of these cases presented identical conditions 

1 Greatly enlarged adrenals with h 3 qjerplasia of the androgenic or pre- 
natal zone of the cortex 

2 Hypoplastic or infantile ovaries with multiple cysts, probably resulting 
from the repressive influence of the adrenal hyperplasia 

3 An enlarged clitoris, a persistent urogenital sinus, so that the vagina 
opened into the urethra 

In one of Young’s cases, the child was only four years of age, and 3 mt there 
was evidence of considerable overgrowth A portion of each h 3 qierplastic adrena 
was resected and plastic operations carried out to amputate the enlarged clitoris, 
bring the vagina down to the perineum and produce a female vulva 

In a second case, the patient had passed puberty Marked virilism with a 
pronounced beard, amenorrhea, undeveloped breasts, narrow hips and general 
masculine aspect, were present 

In two other cases, one a sister of the second patient and another, four years 
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of age In whom marked mascuIInlxaUon was present similar operative procc 
dares were done The operations have been uniformly successful 

These cases are examples of the adrenogenital syndrome beginning in fetal 
hfe In females and resulting In hermaphrodlsm, charactenred as a rule by fail 
urc of the ovaries to develop and stimulate the formation of the external genitalia. 
The four cases reported by Young are the first in which not only partial adre 
nalectomy but also vaginal and clitoris plastic procedures have been employed In 
chUdbood 
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]\IETHODS OF UROLOGIC EX-\:\1IXATI0X 


The successive steps as outlined in Chapter 10 apply equally well to the 
examination of infants and children with relatively fev modifications, as follows 

A The clinical history in children must in most cases be obtained from 
the parents or those who have had charge of the child , the line of questioning to 
be followed is given in Chapter 10 

B The general physical examination in children, in addition to the sug- 
gestions made previousl}^ should be especiallj'^ directed to the search for foci of 
tuberculous and nontuberculous infection in the lymph-nodes, bones, joints and 
extrarenal abdominal viscera 

C The local examination should begin with inspection and palpation of 
the abdomen for enlargement in the kidney region by the bimanual method One 
must always keep in mind an ectopic position of the kidney of congenital origin 
Next, attention should be paid to search for anj^ suprapubic enlargement (Fig 
173) due to a distended bladder 

Examination of the external genitalia must include 

(a) Search for the various anomalies of the urethra and bladder to be enu- 
merated below 

(b) Palpation of the scrotum and inguinal region for undescended or ab- 
normally located testis 

(c) Palpation for h^'^drocele, enlargements of testis and epididymis as well 
as of the vas deferens 

(d) In cases of incontinence, search for the orifice of an ectopically ending 
ureter in the vestibule or vagina 

Rectal examination should always be included in the search for abscess of 
the prostate and for sarcome of the prostate if there is considerable distension 
of the bladder or the history of frequency or difficult urination 

D The Urine The search for abnormal cellular content as well as the 
chemical and bacteriological examination does not differ from that emplo 3 'ed m 
adults The only difficulty is in obtaining the specimen In older boys, when there 
840 
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IS DO history poiaUng to some form of urethral or vesical neck obstruction the 
voided unne can be utilized In ^rls, espeaally if there is a vaginal discharge, 
it IS advisable to cathetcnze using a very small soft rubber catheter For infants 
a test tube can be fastened with adhesive plaster over the perns or over the 
urethral meatus in girl babies. The 24-hour output during the first year is 500 cc 
between the first and fifth years, 500-700 cc, and it then rises to 1400 cc, by the 
fourteenth year 

For the determination of renal function In children, we employ the tests out 
lined fn Chap 8 

E. Radiography In children differs In the following respects 

(A) Fob cYSTooftApin, only 50 cc, of the opaque medium for babies (up to 
one year) and only 100 cc, for children up to 8-10 years should be employed 

(B) Exchetoby ubogbaphy in general, is only indicated If the retrograde 
method IS contraindicated Campbell (Pediatric Urologv \ol I p 106) who has 
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tbe method In a large number of chfldren, found that poor shadows I,e of 


^^^'^Jitisfactory clarity may lead to an Inaccurate diagnosis and are observed in 
tuberculosis neoplasm solitary cysts polycystic disease and pyelonephritis. 

For children up to three years the doses arc one third to one half and up to 
^ age of eight years one-half to four fifths of tbe adult dose 


(C) For AScxNnmo (retrooradi:) urography (Chap 7) the synnge method 
the moat satisfactory Bilateral urography presents no additional risks if a 
cent solution of tbe intravenous media Is used and only one kidney is in 
^^d a film exposed and the second one injected while the first film is being 
p'^oped so that the opaque medium m the first injected kidney bad time 
opened- Not more than 5 cc. for duldren 5 years old should be injected 
immediately discontinued if any resistance is felt Smaller quantities 2 3 cc. 
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suffice for infants If both catheters are withdrawn and a third exposure made, 
it IS often possible to visualize the entire length of both ureters (Fig 145) 

F. Cystoscopy and Ureteral Catheterization These should be done in 
cases of acute bladder or upper urinary tract except for therapeutic purposes, 
such as the insertion of a ureteral catheter for drainage purposes (see later) 
Local anesthesia suffices for older children (8-10 years) but in younger, general 
anesthesia is advisable as a rule 

It IS necessary to use cystoscopes of very small caliber The first one was 
that of Beer, then that of Butterfield which was modified in 1929 so as to have 
a removable telescope, and although the sheath only had a caliber of 15 5 F, two 
4 F ureteral catheters could be employed Young and Campbell (Fig 120) have 

also devised cystoscopes for use 
in children 


LOWER URINARY TRACT 
OBSTRUCTION 

The Role of Anomalies 

The clinical aspects of 
lower urinary tract obstruction, 
whether due to one type of anom- 
aly or another, have so many fea- 
tures in common that we will 
consider them together 

Lower urinary tract obstruc- 
tion IS the result of one or a com- 
bination of the following anom- 
alies 

1 A very small opening m 
the prepuce 

2 Stenosis of the external 
meatus of the urethra 

3 Stricture of the urethra 

4 Diverticula of the 
urethra 

5 Valve formation in the 
posterior urethra (Figs 582, 583, 
and 584) 

6 H5TDertrophy of the veru- 
montanum 

7 Contracture of the vesical neck (Fig 586) 

8 Blocking of the bladder outlet by a ureterocele or diverticulum 

The first four types of anomaly are discussed in Chapter 17 and the last- 
named in Chapter 17 We will describe the others here 

Congenital Valves of the Posterior Urethra These are folds of the 
mucosa which cause obstruction to the passage of urine through the prostatic por- 
tion of the urethra Up to 1912, only 22 cases had been observed at necropsy, the 



Fig 583— a diagram showing the three types of 
congenital valves of the posterior urethra Type 1 a, 
Two bifurcated valves sprmging from distal portion of 
verumontanum b, Two fused valves in same position c, 
A unilateral valve in same position Type 2 A bifurcated 
valve extendmg from proximal portion of verumontanum 
to lateral sides of prostatic urethra and roof Type 3 a, 
Ins valve below verumontanum b. Ins valve above veru- 
montanum The shaded arcles represent the cystoscopic 
neW Men in the region of valve The internal sphmcter 
and the prostaUc urethra are shown to be dilated and 
t^ region of the membranous urethra is indicated 
(Courtly of Drs Young and McKay and of Surgery, 
Gynecology and Obstetncs ) 
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first clinical case being that of I oung who recogniied the presence of this anomaly 
durmg cyatoscopic examination of a boy 17 years of age who had complained of 
difficulty In urmatlng since birth 

Up to the present (1937) time, 166 cases have been obsened Indudmg the 
71 necropsy reports, prior to the first clinical diagnosis by Young One of us 
(Rolnick) has observed the anomaly in twins (Fig S841 
There are thres types 


OR FORiiATiONs according to 
"ioung In type 1, which is 
the most common, there is a 
ridge ly ing on the floor of the 
urethra continuous with the 
verumontanum which takes 
an anterior course and divides 
mto two forklike processes 
(Fig SS3) which may be at 
tached to the urethra through 
out its drcumference In the 
majority, the fusion of the 
valves IS Incomplete but it 
may be complete or there may 
be only a aingie Instead of a 
doable. In type 2, the more 
or less cylindrical ridge passes 
over the upper aspect of the 
yenimonlanum toward the 
interaal sphincter Here It di 
vides Into two rimilar forkUke 
processes which are continued 
as membranous sheets and are 
attached to the urethra just 
outside the internal sphincter 
Type 3 bears no relation to 
the verumontanum but forms 
a sort of iris-like valve whose 
edges are attached to the dr 



rtMferenco of the urethra $B4y— CoDceoftil v»lTt fonottion of tbc po»- 

^th an opening In the center terfor ortthr* in twin*. (Type l ) Oapirc with Pipt 
Congenital Hyper ^ 

trophy of the Vemmontanum. Eight cases of this form of urethral anomaly 


were reported in 1923 by Bugbee and WoUsteln, A number have been observed 
®hice that date At urethroscopy the verumontanum is seen to be greatly enlarged 
*lniott filling the posterior urethra- 

Congenital Contracture o£ the Vealcal Neck (Figs, 585 and 586) This 
caureof chronic retention of unne In diUdren was first described by Beer In 1915 
observations led to the belief that the secondary fibrosis in a spastic 
*Phliictcr is due to a disease of the neuromuscular apparatus. Histologically the 
is characterfzed by a submucous fibrosis wtdeh may Involv'e the entire 
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circumference of the \ esical outlet or only a portion of it and is accompamed as 

a rule by h^-pertroph} of the 
trigonal muscle (Fig 243) It 
IS most commonl}' obsen ed in 
bo} s rarely m girls Its occur- 
rence in twins has been re- 
ported by Wilhelmi 

Effects of the Lo^^ ek Tract 
Obstructiox 

At first the bladder mus- 
culature hypertrophies to com- 
pensate for the increased re- 
sistance to the expulsion of 
urme This is followed by a 
period of decompensation in 
which there is either complete 
retention or the child ^olds 
with great difficulty aided b\ 
the abdominal muscles and 
diaphragm In this stage of in- 
complete empty ing of the 
bladder, the residual urine 
fa\ ors the localization of bac- 
teria If the \ arious ty pes of obstruction in the urethra and \ esical neck are not 
rehe\ed, the resultant back 
pressure is followed bv incom- 
petency of the ureterox esical 
mechanism which under nor- 
mal conditions, prexents re- 
flux of bladder contents into 
the ureter during micturition 
The ureteral orifices gape and 
allow the back pressure to be 
exerted on the ureters and 
renal pelxes (Figs 591 and 
593 ) The effect on the kidney 
parenchymia xmries according 
to whether there is a coma- 
dent infection or not In the 
former case, the pathologic 
changes are those of an as- 
cending pyelonephritis (Plate 
XI) If no infection exists a 
hydronephrosis results 

The systemic effects are 
those due to retention of nitrogenous end products alone or combined xvith tho^e 
resulting from the acute or chronic pyelonephritis accompanynng the back pressure 
on the renal parenchyma 



Fic SS6 — Chrome retenbon of urine m a child Ch^tocrani 
showing large bladder (Courtesa of Dr Edwan Ucer 



Fig 5S5 — ^Dilated bladder of child xxith ad\-anced de- 
gree of reflux in both ureters and renal pelxes xxilh extreme 
degree of dilatation ot upper unnarx tract (Courte^x of 
Dr Edwin Beer 1 
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Clinical Pictures 

Children with lower urinary tract obstruction present one of two clinical 
pictures 

1 The symptoms due to the obstruction and its effects predominate 

2 The symptoms of a concomitant infection predominate 

1 Symptoms of Obstruction and Its Effects Predominate The chief 
complaint, as dialed from the parents, is difficulty m voiding which has existed 
since birth. The child was obliged 
to try to urinate oftener than 
other children and when be or 
she did so, the stream was usu 
ally small with a tendency to- 
ward dribbling At times when 
the retention is complete incon- 
tinence IS complained of and If It 
occurs at night may be mistaken 
for enuresis. This incontinence 
simply represents the overflow of 
a distended bladder Beer states 
that, m some cases the child 
seeros to pass a good stream but 
one finds as evidence of chronic 
retention, a suprapubic mass 
(Fig 173) corresponding to the 
distended bladder 

The toine b clear and 
NEOAtTvE SO far as cytologic and 
chemical changes are concerned 
until infection supervenes 

The general SYUproiis re- 
flect the degree of Interference 
With the function of the kldnej-s 
M the result of the back pressure 
from the lower unnaty tract In 
mild cases of nitrogen retention 
m the blood the chfld appears 
pale tires easily has a poor appetite and often complains of headache If the 
fetention of urine Is of long standing there is a history of headaches nausea or 
^railing and loss of weight, which may terminate in conv'ulsions coma and death 

tlmation of the urea content of the blood is the best method of judging the 
^ sjunploms of chronic uremia as outlined to the degree of destruction 
o the renal parenchyma by pressure atrophy 

2 Symptoms of a Concomitant Infection Predominate. In this group 
^ be placed the children who pre^nt all of the s\Tnptoms of an acute renal in 
on with or without locallting signs os described In Chapter 39 or whom the 
^ asked to examine because of a pyuria which has resisted all medical 

atiaS^ V subgroup there may be a history of recurrent acute 

«s which were diagncxed as cystitis or pveUtls It Is only after an examination 
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has been made and a distended bladder found on abdominal palpation, that 
further search will reveal a urethral or vesical neck obstruction as the underlying 
cause of the renal infection 


Diagnosis 

This depends upon the interpretation of the clinical history and the urologic 
examination 

The history of difficult urination with periods of frequency or of incon- 
tinence should at once direct attention to the bladder or urethra as the source 
of the symptoms If, however, difficulty of urination is not a salient feature of 
the clinical history and one is only told that there have been recurrent attacks 
resembling a cystitis or pyelitis, or a persistent pyuria, a lower urinary tract 
obstruction will not be thought of until the child is examined 

Abdominal examination will usually reveal the presence of a suprapubic 
mass corresponding to the distended bladder (Fig 173) In some cases, the en- 
larged ureters and kidneys are easily to be outlined by palpation The examination 
of the external genitalia should include inspection of the prepuce for pin-point 
meatus and of the external meatus for stenosis 

The bladder should never be emptied too rapidly It is advisable to pass a 
small soft rubber or, even better, a ureteral catheter and decompress the bladder 
slowly as m prostatics One should be guided as to the time for further study by 
the results of the blood chemistry, the drop in temperature in infected cases and 
the improvement in the general condition of the child 

Urography A plain film is first taken to exclude calculi, then excretory 
urography is used to give information as to the degree of upper tract dilatation 
and whether absence of visualization on one or both sides indicates an advanced 
degree of renal damage The next step is to do a cystography to ascertain the size 
of the bladder, the presence of diverticula and whether a reflux into the upper 
urinary tract (Figs 585 and 587) exists It is advisable, as a rule, to wait a few 
days before attempting instrumental examination of the urethra and bladder 
In posterior urethral valve obstruction these can be easily distended by manipu- 
lation of the irrigating current during urethrocystoscopy and seen to be balooned 
into cusps like those of the heart (Campbell) Cystoscopy will reveal the degree 
of trabeculation (Plate VHI), presence of diverticular orifices (Plate VIII), 
calculi (Plate VIII) and the intensity of a coincident infection 

In congenital contracture, the cystoscope encounters resistance at the vesical 
neck The t}q3ical finding in children resembles that of adults, viz , a transverse 
ridge or bar (Fig 245) passing across the lower half of the vesical orifice In some 
cases, there is a circular, collar-hke intrusion of the entire sphincter involved 

Treatment 

This varies according to the type of anomaly which has given rise to the 
lower urinary tract obstruction 

For pin-point opening in the prepuce, one should be content with simple 
dilatation by spreading the blades of an artery forceps until the condition of the 
child improves sufficiently to allow a circumcision to be done 

In stenosis of the meatus, meatotomy (See Chap XLVIII) suffices, but 
the orifice may need to be dilated from time to time with small straight sounds 
like those used m females (Fig 80) 
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The treatment of congenital itrlcture a rare tj-pe of anomaly doM not 
diE« in pnnaple from that of the acquired rarielj in adults The safe rule to 
foUotr in children ns in older patients is to begin with fillforms advance with the 
various forms of wire ailh bougies or follow up sounds, of very small size until 
a teiy large caliber can be easily passed In a child, eg 18 20 F One should 
never try to force an instrument and never advance too rapidly in the attempt to 
pass larger calibered ones 

Operational Clinicall> , these chU 
dren with lower unnarj tract obstruction 
are seen under the same conditions as 
adults suffering from retention due to 
urethral stricture or one of the \'ariou5 
types of bladder neck obstructions de 
senbed In Chapter 18 No operatl\*e meas- 
ures should be undertaken until complete 
decompression has been obtained the 
blood urea is approximatelj normal and 
the general condition of the child has Im 
proved greatlj If it Is Impossible to cath- 
eterue, a suprapubic cystostomy for tern 
ponuy drainage is advisable 

^\T>en it IS impossible to pass any In 
stnunent through the urethra an attempt 
can be made through a suprapubic Incision 
to excise or destroj xmlves in the posterior 
urethra. Transurethral removal by punch 
fulguration or exo^on under vision by the 
surgical cutting current (Campbell) have 
all been employed For hypertrophy of the 
Ntrumontanum deep electroexdsion of 
biree or four full length longitudinal strips 
of tissue suffice For contracture of the 
vesical neck one has the choice of the 
Young punch method the caulk miniature 
cantery punch and the cutting loop tech 
uic as employed in adults but with proper 
Uonflte diminution in caliber of the Stern 
IcCarthy rescctoscope The techmc of removal of obstructing congenital diver 
Is the same as In adults. In Hyman s case the patient was only nine months 
WoM operated. In ureteroceles which block the \TSical outlet (A of Fig 588) or 
through the urethra in female children (Fig 357) fulguratlon of the 
protrusion should first be tried before suprapubic resection is considered. 



Fig. 5S8v — Vtrlou* tj-pc* of ureter*! 
uomojln (pmooal obserntioas) A Tor 
■loo chue to kkloey with urttrroede which 
blocked veslcml ootJet *ik 1 cauted rctenUon 
In a idri ktcb yair> of a^ B Eoonnou* 
extrarrml pveketaris due to mng fntfal 
stricUm at tbs uretsropdvlc lanctore in 
boy tea >-ean of aice C. CocgenJtal itric 
tore of lower end of nretcr D Cooffmital 
(trtetore at both ends ol ureter In rbfyj , 


UPPER URINARY TRACT OBSTRUCTION 
The Role of Anoualhs 

leutY* decided to discuss these separately because the cbnical pictures at 
tract period differ considerably from those mddent to lower unnary 

tnictlon by anomalies. The effects on the ureter and kidney are the same 
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in the early stages of obstruction by anomalies m the upper urinary tract as were 
described as a late development of obstruction by anomalies in the lower unnaty 
tract The sequence in the latter is urethra, bladder, ureter and renal pelvis and 
in the former, only ureter and renal pelvis We have classified ureteral anomalies 
in Chapter 29 as 1 Anomalies of caliber and form , 2 Anomalies of ongm and 
ending and 3 Anomalies of number The various types under each heading are 
given in Chapter 29 We will only take up here the results of obstruction by 
anomalies which act in a mechanical manner, leaving the discussion of dilatation 
of the upper tract as the result of neurogenic dysfunction to be taken up in the 
following section 


Clinical Pictures 

These vary according to whether infection has supervened or not, the cases 
may be grouped as follows 

1 Those in which the outstanding clinical feature is the discovery on pal- 
pation of an enlarged kidne}^ on one or both sides without concomitant S 3 Tnptoms 

2 Those in whom fixed or colicky pain in the upper abdomen of a child lead 
to a search for the cause in the ureter or kidney 

3 Those in whom a persistent pyuria accompamed by pallor, anorexia, loss 
of weight and strength, mild or more severe uremic symptoms which are not im- 
proved by medical treatment, dominate the clinical picture 

4 A single or recurrent attacks of the syndrome described under acute 
pyelonephritis without or with localizing signs in Chapter 39 are the outstanding 
climcal features in infants and children 

Diagnosis and Treatment 

The diagnosis and treatment of anomalies of the ureter giving nse to 
mechanical obstruction has been taken up in Chapter 29 In addition to the 
ureteral anomalies discussed there, it is necessary to mention the possibility of 
obstruction of the renal pelvis being the result of anomalies of the blood supply 
of the kidney The various forms of anomalous vessels to the kidney, their symp- 
tomatology, diagnosis and treatment are considered in Chapter 34 

NEUROjMUSCULAR DYSFUNCTIONS OF THE URINARY TRACT 

We will limit discussion here to those of the upper urinary tract Neuro- 
genic dysfunction of the bladder as it occurs in adults and children is taken up 
in Chapter 28 The occurrence in early life of nonobstructive dilatations of the 
upper urinary tract, a term employed by Hepler (Jour Amer ]Med Asso , 1937, 
109, 1602), has not received the attention it merits on the part of both pediatn- 
cians and urologists 

Before taking up the question of etiology of this condition, we will briefly 
cite a case reported^ by one of us which was followed for 18 months and illus- 
trates most of the pathologic changes and clinical features The symptoms were 
those of an acute renal infection in a baby girl eight months old The temperature 
(daily) varied from 100-103 F for two months in spite of medical treatment 

^ Eisendrath, Jampolis and Davis Ureteral neuromuscular dystrophy m its relation to renal 
infection of children Amer Jour Dis Child , 1929, 38, 1006 
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Urological examination at this time revealed marked edema of both ureteral ori 
fices but DO obstruction to the passage on either side to 4 F catheters The ureteral 
urine on both sides contained a very large number of pus cells and bacteria of 
the B coU group Bilateral urography (Fig 347) revealed a marked ureterectasis 
and pyelectasis with a sharp kink of the right ureter Cystography failed to show 
any vesico-ureteral reflux. Marked improvement In the general and local condition 
followed elimination of the kink by an anastomosis At this operation the 
ureteral wall appeared very thick and resistant. The acute renal infection 
symptoms recurred four months later but receded after use of an inlying ureteral 
catheter on both sides. A similar kink (Fig 347) was found at a second operation 
on the left side and eliminated by ureterolysis and nephrolvals Up to the time 
of death from a bronchopneumoma 1 5 months after the first operation the baby s 
weight and general condition improved considerably but the ureteral unne and 
urography showed persistence of the chronic renal infection and ureteropyelec 
tasis. At necropsy no obstruction was found In the lower urinary tract or ureter 
at any level The ureteral onfices easily admitted a No S catheter No kinks 
could be found on gross examination or injection of both ureters but the ureter 
opyelcctasia still eiiated (Fig 347) 

Pathologic and Cunicax Pictuhe 

This case illustrates the following pathologic and chnicad picture so com 
monly found m these nonobstructive dilatations of the upper unnary tract 

1 No obstruction was found at urethrocystoscopy m the urethra or vesical 
outlet, and no trabeculation or residual unne 

2 No obstruction was encountered at the vesical end of the ureter on either 
side to both a 4 F catheter during life and a 5 F at necropsy 

3 The ureterectasis and pyelectasis were very marked on both sides and 
the orographic picture did not resemble at the vesical end that of a mechamcal 
(stricture) obstruction 

4 The clinical symptoms were those of chrome renal infection with acute 
^cerbations 


Etioloci 

As to the etiology there is still some difference in opinion Umlateral cases 
ywe reported by Bachrach (1914) Caulk (1923) and by Hurst and Gaymer 
Jones more recenUy (Bnt Jour Urol 1931 3 43) These were all observed in 
aaolts. The last named authors believe the urelerectasis and pyelectasis are the 
^hrect result of inability to expel the urine through the Intramural portion of the 
^ler because of an absence of relaxation of a supposed sphincter They have 
*PP led the term achalasia or nonrelaxation of the sphincter which ought to relax 
w as to allow the ureteral urine to pass into the bladder The weak point of this 
on Is that no proof has ever been presented of the existence of such a sphinc 
^ the lower end of the ureter 

tain Hepler (loc. dt ) has reviewed the question so far as It per 

tract 1 *^ the etiologic standpoint dilatations of the upper iwinary 

may be divided into three groups (a) those due to mechanical 
or “ sequence of neurologic lesions either central 

t^pneral involvnng the bladder and (c) tho<e in which no obvious cause 
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either mechanical or dynamic, can be demonstrated In the last-named group the 
dilatation in some instances follows functional imbalance at the ureterovesical 
junction The congenital megaloureter is characterized by a thickened, hyper- 
trophic muscularis as in the above cited, whereas the enormously dilated thin- 
walled atrophic atonic ureter seen m later life represents the end stage of decom- 
pensation Whether the dysfunction is the result of abnormal impulses through 
the hypogastric nerves or whether it is entirely intrinsic is not known Hepler 
reported four personal cases and quotes Rizzi (Arch ital di urol , 1935, 12, 93) 
who has collected a number published in European journals which were asso- 
ciated with megalocolon or megaloesophagus 

The clinical picture is that of chronic renal infection with or without acute 
exacerbations as in the personal case observed by one of us No line of treatment 
which will eliminate the cause has yet been found 

RENAL INFECTION IN CHILDREN 

This differs m but few respects from the same condition in adults discussed 
in Chapters 39 and 40 There exist, however, certain distinguishing character- 
istics of renal infection in children which it is necessary to mention 

Predisposing Causes 

Obstruction due to persistence of anomalies, which in turn favors stasis, is 
the most important predisposing cause of both upper and lower tract infection in 
infants and children Of lesser importance is the condition described above as 
giving rise to dilatation of tlie upper urinary tract without demonstrable obstruc- 
tion The following predisposing causes of infection of the urinary tract, as a 
whole, must be looked for in a child m the following order 

(a) Pin-point opening in the prepuce 

(b) Urethral anomalies such as stenosis of meatus, stricture, diverticulum, 
h 3 rpertrophied verumontanum, valve formation in posterior urethra 

(c) Urethral calculi 

(d) Congenital contracture of vesical neck (Fig 586), congenital vesical 
diverticula (Fig 589), vesical calculi and foreign bodies, neurogenic dysfunction 
of bladder 

(e) Anomalies of the ureter (see Chapter 29), the most frequent are stric- 
ture at vesical end of the ureter, ectopic ureteral ending (Fig 353) and stricture 
at ureteropelvic junction (Fig 595) 

(f) Uretero- or nephrolithiasis (Chapter 42) 

(g) Neuromuscular dysfunction of ureter and renal pelvis (Fig 347) 

Clinical Pictures 

The striking feature of urinary infections in children is the predominance 
of the clinical pictures, described in Chapter 39, in which there are few if any 
localizing signs pointing to the urinary tract as the seat of the trouble This is 
especially true of children below the age of three years, a period in which the 
highest incidence of urinary infections with acute symptoms is observed 

The general S 3 nTiptoms such as high temperatures up to 106-7° F, rest- 
lessness, apathy, gastrointestinal disturbance, rapid pulse, etc , are so marked that 
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the kidney as the source has in the past frequently been overlooked. This does 
not occur very often at present^ because the clinical picture of severe systercuc 
symptoms as a rule leads the pediatrician to ask for exclusion of the urinary 
tract as the source. 

Fever of obscure origin In children when there are no localizing signs must 
always be kept m mind as being often of renal ongm In older children when 
there is lower unnary tract obstruction the clinical picture is the one desenbed 
at the beginning of this chapter In others, with bladder calculi or more chronic 
forms of renal infection symptoms such as frequency burning or pain on urina 



tion and the presence of bacteria and pus In the urine In some acute and chronic 
•-wes of renal infection the child complains of pain ov’cr an upper abdominal 
^F^drant and the kidney Is found to be tender on palpation and enlarged if an 
hj dronephroais or pyonephrosis has already de% eloped. In the chronic 
the enstence of a pjairia which resists medical treatment is the most fre- 
^'^t wh> the urologist Is asked to examine the child In these chronic 

^ ^ history in the majorltj of rcciurent acute exacerbations which 
ThT V clinical picture of fever etc. of obscure ongin described abo\e 

would alwnj's lead to the suspicion that *orae tjpe of congenital obstruction 
»a\-or5 the lighUng up of the InfecUon. 


Diagnosis 

diagnosis must be one of exclusion of other conditions 
“ pneumonia Uphold gastroententfs endocarditis iniluenia and acute 
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miliary tuberculosis in which the systemic symptoms predominate over the local 
signs If there is a history of similar attacks with pyuria in the free interval, the 
diagnosis is not as difficult as during a first attack In some of these acute cases, 
the urine examination may be of great aid if there are a large number of pus cells 


to a low power field in the uncentri- 
fuged specimen, but in others, espe- 
cially if the acute attack is the first 
one, there may be so few pus cells that 
only cultures will aid in making the 
diagnosis Very little should be done 
m these acute cases in the way of a 
urologic examination except to look 
for a distended bladder on suprapubic 


Pig 500 



Fig 591 



Fig 590 — Male, age 2 years, died, general toxemia, due to general urinarj' tract infection 
tory, frequent attacks abdominal pain and frequent and painful urination Urine loaded 'mtb P 
and colon bacilli Filling capacity 5 cc right, 7 cc, left Note tortuous and dilated ureters, a 
large dilated pelves (Kmdlv loaned bv Dr Cla 3 don K Smith ) 1 f clx 

Fig 591 — Pj'elograms from a case of unilateral upper urinary tract infection in a prl 0 
xvith recurrent attacks of fe\er and pvuna Note dilated right pelvis and ureter endmg suddenly 
vesical orifice where a stricture was found 


palpation and inspect the prepuce and external meatus If this search for an 
obstruction of congemtal origin is negative, one is justified in the presence 0 
acute or chronic retention to catheterize the child and decompress the bladder 
In cases of acute infection due to obstruction or adynamic conditions in the 
upper urinary tract, cystoscopy and ureteral catheterization can do no harm and 
manj'^ relieve the acute symptoms by leaving a ureteral catheter m situ 
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Urologic Examination. It is unnecessarj to repeat here all of the steps 
of the urologic eiomlnaUon in chrome urinary infection (Figs 590 and 591) 
Tbe> do not differ in pnndple from those employed In adults (see Chapter 39) 
As to what is to be considered as p> uria is still a subject of discussion so far as 
cases are concerned in which only a few pus cells arc found This question Is taken 
up In the chapter on the Interpretation of Pjmna 

The urologist who is asked to determine the source of a pyuria must alway's 
keep in mind that as in adults renal tuberculosis in children ma> masquerade 
under the clinical picture of a chronic renal Infection The same is true of uro- 
lithiasis and of all of the forms of mechanical and dynamic obstruction of con- 
genital origin which ha\e been enumerated abow 

Treatucnt 

This IS similar to that emploj-ed In adults ns desenbed in preceding chapters 
We win only repeat the %’arlou5 headings here 

In Acute Cases Rest In bed, plent> of fluids (especially fruit juices In 
water) hv'podermoclj’sls of 10 per cent glucose solutions if there Is marked de 
h>Tiratlon, colonic flushing, alkallnlzation with i»tassium citrate solution or 
plenty of orange juice and use of the inlying ureteral catheters (Fig 488) If it is 
irapoaible to introduce a catheter into the ureter a nephrostom> is indicated in 
*«vere cases The use of manddic aad has been reported b> Newns and Wilson 
CLaacet 1936 ii, 1037) in 24 acute and 10 chronic cases of renaJ infection in chil 
dren The dose was 15-30 grains (1 2 Gm.) four times per day according to the 
age of the child Ten of the children had been unsuccessfully treated with potas- 
som dtrate In all but three, the urine was rendered sterile often within a week. 
Of nine relapses, three were In children with anomalies of the urinary tract and 
where the infection was due to an organism other than of the B coh group 
In chronic Infection, the treatment should include a large fluid mtake 
^IhninatioQ of constipation and focal Infections efforts to render the urine sterile 
as outlined In Chapter 39 search for and correction of any cause of stasis m the 
lower or Uf^ier urinary tract and surgical measures as discussed m Chapter* 39 
and 53 


TUBERCULOSIS 

Urogenital 

. sufficiently large number of cases of renal tuberculosis In children have 
reported to show that it is necessary to keep it In mind constantly (a) when 
a pyuria persists in spite of adequate treatment for a nontuberculous Infec 
(b) If symptoms of cystitis associated or not with pyuria appear in a child 
(c) dunng the search for the cause of an enuresis espeaally of the noc 
nimal type. 

Incidence, As to the frequency of renal tuberculosis the most recent su 
*^rted by Mathi (Surg Gynec and Obst 1936 63 283) who 
ofonei^^wlii persona] observations, of S65 cases between the age 

rmortiM^ unflateral renal tuberculosis 

eleven • cases 494 were between the ages of 

years If only the statistics are taken into consideration in 
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which the upper age limit is given as fifteen years, which is generally regarded as 
the dividing line between childhood and adolescence, we believe a more accurate 
picture will result as to the frequency of renal tuberculosis in infancy and child- 
hood The reports of Ekehorn and of Ivarson yield such information The former 
in 1577 cases of renal tuberculosis found one between the ages of 1-5 years, 11 
from 5-10 years and 52 from 11-15 years and the latter in 192 cases found 1 be- 
tween the ages of 6-10 years and 7 between 10-15 years, thus making a total of 
1769 cases in whom a renal tuberculosis was found between the ages of 1 to IS 
years in only 72 or 0 41 per cent If one only considers children below ten years 
of age, there are reports of 37 cases in a total of 3512, or slightly over 1 per cent 

As m the case of renal tuberculosis in adults, the urologist is only interested 
in the chrome type All that has been said in Chapter 39 regarding the vanous 
forms, the pathologic changes in each of these, routes of infection, symptoms, 
diagnosis and treatment of chronic renal tuberculosis in adults holds true, with 
but slight modifications, for the same disease in children hlany of the cases seen 
later in life have begun in childhood, particularly in adolescents and young adults 

Clinical Pictures The most common clinical pictures obserx^ed in children 
may be grouped as follows 

1 Symptoms like those of a cystitis, m the form of frequency, pain on 
urination and a pyuria 

2 A PYURIA WITHOUT ACCOMPANYING SYMPTOMS, exccpt slight evening nse 
of emaciation, fatigue, loss of weight, etc , which are not at all characteristic 

3 Incontinence, especially at night 

In general, any child presenting the symptoms of chronic urinary infection 
which does not improve following appropriate treatment, should be suspected of 
having a renal tuberculosis, until otherwise proved As pointed out in the seebon 
on bacteriological examination of the urine (Chapter 8), to rely upon the smear 
(staining) method alone will allow many a case to escape detection at an earty 
enough stage to render cure by nephrectomy permanent The variation, from day 
to day, in the elimination of bacilli from a renal focus in tuberculosis, is so com- 
mon that only through frequent examinations of the urine by the smear, culture 
and gumea-pig methods will it be possible to differentiate a nontuberculous from 
a tuberculous infection of the kidney 

The comcroENCE of nephrolithiasis and renal tuberculosis has already 
been pointed out in Chapter 41 This combination was found in one of our cases, 
in which the clinical picture was that of a s)miptomless pyuria imtil the plain film 
showed a relatively large renal calculus which at operation was found m the 
pelvis of a tuberculous pyonephrosis 

As to treatment, no distinction should be made between the indication to 
remove a tuberculous kidney when still unilateral provided that the other kidney 
IS a good functioning one and free from tuberculous involvement In the presence 
of an advanced pulmonary'’ tuberculosis or specific spinal and joint lesions, ne- 
phrectomy IS contra-indicated 

Schall (Deut Med Woch , 1931, 2, 1975) reported a case which demonstrates 
that renal tuberculosis m children, when not operated, goes on to complete de- 
struction of the organ as in adults A diagnosis of unilateral renal tuberculosis 
had been made when a child was three years old, but permission to operate cou 
not be obtained from the parents Irradiation was given over both kidneys an 
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nine months after the last treatment, no tubercle bacilli were found In the urine 
Sa 5 -ears later the child presented the siRns of a tuberculous spond 5 litis and 
urological examination rcsealed a large tuberculous p>oncphrosls on the side 
on which the diagnosis of an earls renal tuberculous lesion had been presdousls 
nude. 

Uretitr BLADDm AND Urethra 

Thl< as explained In Chapter 41 Is wondar) to a renal focus except In the 
rare cases In adults in which a tuberculous salpingitis ruptures Into the bladder 
or when the bladder or urethra Is Infected b> direct extension from a genital 
focus in the male. 


TimESCuLosis or iitt Malt CrNTTACiA 
A primary In\*ol\Tnient of the testis is xvn rare but cases ha\-e been re 
ported bj Suss and Eisenstaedt Tuberculosis of the cpidldjmis Is not as rare In 
chQdren as that of the testis The modes of Infection pathologic changes and 
clinical features resemble those of adults, c\cn to the extent that the cpidld>'mal 
jn\*ol\'ement maj be masketl b> a <econdarv h>drocelc, so that this should nlwaj's 
be kept In mind In operations for this latter condition in children as In adults 
(sec Chapter 20) Tuberculosis of the prostate and seminal \tsIc1c 5 is almost 
invanablj secondar> to a pnmar> focus In the cpidldiints \\'hcnc\cr a tuber 
culosls of the latter Is diagno«ed the possible existence of a renal focus must 
be excluded Elarlj epIdldjTnectom) Is the treatment of choice m children 

UROLITHIASIS IN CHILDREN 


Here as In the case of nonluberculous and tuberculous infections we will 
only direct attention to Important differences bclwecD lilhlasls as It Is found in 
the urinary tract of children and the same condition in adults 

Incidence etc., of Lithlasis in Children The reports of 203 cases col 
^ed by Thomas and Tanner (Jour Urol , 1922 8 171) showed that 40 were in 
children up to fi\e j^ars of age 60 between Dvt and ten and 58 between ten and 
fifteen years. The age was not given in 45 cases. There were ISS males to 45 
^niales (about 3 to 1) In three, the age was not gl\en 

The localiiatlon was In one kidney in 29 various kidney and ureter comblna 
ona In lo both kidneys in 14 (6 per cent) one ureter In IS both ureters In 1 
In II6 (57 per cent) and urethra In 25 (12 per cent) Campbell In 74 cases 
necTupsy 31 clinical) found 36 m children one year of age or younger, IS 
^ ^ two years 8 under 5 years and the balance below the age of 15 years Lett 
tit. Jour Urol 1936 8 216) reports 51 cases In children of 2781 patients with 
®o thlasis admitted dunng a penod of 30 years to tie London Hospital Both 
t and Joly state that there Is a distinct decrease in the number of urinarj 
observed in children In England but that this is not the case in India and 
^ letter two countries, as well as in some Southeastern portions of 
poor nutntion still plays an important part in the relatively high Ind 
0 urolithiasis in children as shown by a report from Bucharest (Rev 
^1 1934 1 106) of 110 cases of bladder calculus m children Of the« 
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98 per cent were in boys from 15 months to 15 years The age period which showed 
the highest incidence was up to the sixth year, nearly 62 per cent 

The mechanism of formation, composition, localization and sequels of 
urinary calculi in children does not differ from those features described in pre- 
vious chapters The same complications are also found as shown by the report 
of a case by Schonfeld (Amer Jour Dis Child , 1935, 50, 686) of pennephritic 
abscess in a baby fourteen months old with bilateral renal calculi That the latter 
condition is not at all rare in children is evident after noting its high incidence 
(12 per cent) in the 203 cases repoited by Thomas and Tanner, as well as recent 

__ _ ^ reports by Dietrich, Cifuentes, 

Stoccada and others 

The clinical pictures in 
children do not differ materi- 
ally from those observed in 
adults Guillemet and Gayet 
(Presse Medicale 1936, 1, 451) 
reported two cases of ureteral 
calculi in young children 
which were diagnosed as acute 
appendicitis, hence they urge 
that a plain film be made be- 
fore operation for that condi- 
tion That anomalies of the 
kidney favor development of 
calculi in children is sho'Rui by 
the case of congenital hypo- 
plasia (Fig 396) with four 
large ureteral calculi m which 
there was a history of passage 
one of us, a urethral calculus, 
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Fig 592 — Embrj'onal adenosarcoma (Wilms’ tumor) of 
kidney in child 

of calculi and w^hen the patient was first seen bj' 
which blocked the external meatus, had to be delivered 

The treatment of urolithiasis in all reported cases has been along the same 
lines as in adults (see Chapter 42) Suprapubic cystostomy is to be preferred in 
cases of vesical calculi 


NEOPLASIMS OF THE UROGENITAL TRACT 

Kidney 

Of tumors of the benign type, only adenoma, cystadenoma (Fig 550) and 
fibroma are important In four cases cited by Kretschmer and Doerhmg (Surg 
Gyn and Obst , 1929, 48, 629), a mass was to be felt 

Embryonal Adenosarcoma The most common neoplasm of the malignant 
t3q3e in children is the embryonal adenosarcoma (Wilms’ tumor) (Fig 592) which 
has been considered in Chapter 43 Campbell (Jour Amer Med Ass’n , 1937, 109, 
1606) could only find two cases of carcinoma As to papillary adenocarcinoma 
(hypernephroma) it is also comparatively rarely observed in children whereas it 
IS the most common type of malignant neoplasm in adults 
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Malignant Neoplaams The disunguishing characterisUc of malignant 
renal neoplasms in children as compared to those found in adults is that the 
presence of a mass in the Vadney region Is the first clmlcal -symptom In children 
whereas it is a late one in adults The opposite is true of hematuria which is the 
first symptom m the majority of malignant renal neoplasms In adults and a late 
much less frequent symptom m children 

The firm consistency of the mass its fixation to the posterior wall of the 
abdomen and location m one of the Uf^r abdominal quadrants unaccompanied 
in 85 per cent of the by hemaluna should always lead to the suspicion of 
the presence of a malignant renal neoplasm In a child, Not infrequently doubt 
may arise as to whether the mass (Fig 593) is a neoplasm or of inflammatory 
(oontuberculous or tuberculous) origin because of a colnadent high temperature 
as shown m the chart (Fig 558) of a case of embryonal adenosarcoma Excretory 


or preferably retrograde urography 
will soon enable the diagnosis of a 
renal neoplasm to be made The oro- 
grapMc deformlUci are described in 
Chapter 43 as well as the treatment 
of embryonal adenosarcoma In rhil 
drtn. 



Blacces 

These are very rare In children. 
f^Ing (Surg Gynec and Obst 


nnrt of tWeroen la boj^ 


yourg ijynec ana UDSt Fro 5«— Appauinrt of tMeroen la boy 

1924 39 432) found rcnnrts of M dirw oW mtij protnaioB dne to lifft lahed 
4 louna I^ns Ot 64 (Courtoy of Dr D C 

cases to which be added two per Sinu* ) 
sonal observaUons. Rathbun (idem 

1937 65 914) found 10 additional reports and also added a personal observation 
a total of 75 cases of which 38 were sarcoma 16 myxoma 4 my'xosarcoma 
S fibroma 2 each rhabdomyoma benign polyp and hemangioma 1 each neuro- 
genic sarcoma fibromyoma neurofibroma leiomyoma dermoid and papilloma 
The tumors were found twice as often in boys os in girls The symptoms were 
adults hematuna pain and disturbances of urination 


Penis and Urethra 

Aside from urethral polyps which are frequently found in the urethra of boys 
and may cause obstnicUon very few growths are seen 


Testis 

already given attention to the higher incidence of neoplasms in the 
testis in Chapter 21 Campbell (loc dt.) states that ISO cases of 
0 the testicle In children have been reported There are two types of mallg 
the embryoma or teratoma ns it is often termed and the semi 
Vidner [ resemble the embryonal adenosarcoma (Wilms tumor) of the 

dirce h ^ histologic study structures indicative of origin from the 

Iconic embryo The seminoma arises from the cells of the <permato- 
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The diagnosis m children does not differ from that of the same condition in 
adults discussed in Chapter 2 1 

Treatment Intensive irradiation followed by orchidectomy and post- 
operative irradiation as now employed for embryonal adenosarcoma of the kidney 
offer far better prospects of cure than operation alone 

Prostate 

These are almost invariably of a sarcomatous type and attract attention 
climcally by the difficulty which the child has in urinating and the presence of 
a palpable suprapubic mass corresponding to the distended bladder On rectal 
palpation, a soft mass is felt extending well beyond the ordinary limits of the 
prostate 

Adrenal 

These were considered in Chapter 42 

GONORRHEA IN CHILDREN^ 

Although gonorrhea in children resembles in most respects the same type of 
infection in adults, yet there are some points of difference which it is necessary to 
emphasize 

Boys 

This usually presents clinically as a urethritis, which may escape detec- 
tion for a time and be treated as a balanitis, if the child has a long prepuce 
or there is a narrow opening in the prepuce Gonorrheal infection in boys is not 
as rare as was thought in the past, but its incidence in boys is considerably less 
than in girls Although the urethra is most commonly involved in boys, a proctitis 
or stomatitis may be the only localization of the gonococcus In practically every 
case it will be found that infection in boys has followed sexual contact with an 
infected female or is the result of boys being used for homosexual practices by 
means of pederasty 

Symptoms A gonorrheal urethritis in boys may often present, as stated 
above, under the clinical picture of a balanitis if the prepuce is long and its onfice 
small Pain on urination is a relatively more prominent symptom of acute specific 
urethritis in children than in adults The pain is often so marked as to lead to 
retention of urine in order to avoid urination Complications such as epididymitis, 
prostatitis, arthritis are not observed as often in boys as in adults but have 
been reported 

The diagnosis is based on finding the gram-negative diplococcus of Neisser 
(see Plate III) by the staining methods as described in Chapter 8 and, if neces- 
sary, in case the smears are negative, by the culture method Not infrequently 
the source of the discharge is not apparent until a tight prepuce is retracted or 
incised It is always necessary to exclude a nonspecific urethritis due to Micrococ- 
cus catarrhalts and some degenerated strains of staphylococci, both of which are 
also gram-negative 

^ We are indebted to Dr I Hamson Tumpeer for the section on Gonorrhea in Children in this 
chapter 
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The prognosis is usually favorable if the treatment Is persisted in and begun 
promptly Stncture formation has been reported but Is rare 

Treatment Lavnge of the urethra should be carried out three Umes dally 
if possible using cither one fourth per cent Protnrgol or 1 5000 potassium per 
manganate. These lavages should be followed by the Injection of 5 10 cc of a 
1 3000 Qcroflavin solution to be retained in the urethra for five minutes SulfamT 
amide given alone is usually ciTectlv'e The daily dose is 50 mg per kilogram m 
weight 1 e , three-eighths of a grain per pound for 2 3 days then half this dose 
every six hours for several days. The precautions to be given when sulfanilamide 
is prescribed are given under Treatment of Gonorrhea fn girls 


Gates 


Although the most common localization is in the vagina and cervix, the pos- 
sibOity of extension to the fallopian tubes peritoneum urethra and rectum must 
be constantly kept in mind Onh thirty per cent of the cases of vmglnitis are due 
to the gonococcus and when the latter is not found a search should always be 
made for Trichomonas va^inahs 

Modes of Infection in Girls. In practically all cases the gonorrhea may 
be traced to contamination by infected bed-linen diapers towels wash-cloths 
thermometers bed pans bath tubs and toilet seats Sharing a bed with an infected 
contact faulty technic In institutions or children a wards and inadequate examlna 
tlon before admission to the latter are also responsible for the transmission of the 
disease. 

The unusual susccptlbflity of girls to gonococdc infection is due to the lack 
of resistance of the thin layer of columnar epithelium of the young chlJd s vagina 
M compared to the much thicker layer of squamous epithelium In adults Another 
factor which favors localization In the vagina in ^ung girls is the absence of an 
Mid reaction of the vaginal secretions as found in adults 

Pathology 

In acute cases the hymen vulva vagina, cervix and urethra are intensely 
^ often showing erosions submucous beraorrhnges and pseudo-membrane for 
^tion, Skenitis and bartholinitis are rare in little girls because these glands 
Me not developed before puberty The vaginal waJJ itself Is more frequently in- 
volved than generally taught. The acute changes are leas marked when the dis- 
decreases, but recurrence with or without purulent discharge is common. 

In the CHaomc stage the skin often manifests eczematoid changes of a dry 
w scaly nature while the introitus Is usually lax bluish red and occaslonallv 
•carred 


The Ceevdc, The Important factor In gonorrheal infection In girls is the 
A\ith the mcreasmg use of the vaginoscope It is found involved In prac 
ly all cases It is swollen red eroded granular often cov'cred with a pseudo- 
^^e and in many cases there are small punctate hemorrhages The latter 
be the only sign of mvolvement In certain cases In the chrome stages the 
may be large swollen distorted and is usually friable In this stage it re- 
large and pedunculated with deep irregular crypts m Its sinface The cervii 
not resume Its normal size and appearance in a patient with a latent gonor 
condition untfl puberty occ u rs. 
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In general, the course of the disease is essentially due to an infection of the 
cervix This fact is most important from the standpoint of treatment 

Symptoms The most important finding is the presence of a profuse, green- 
ish yellow, creamy vaginal discharge, which later changes to a more mucoid type 
Even when there is no visible discharge, dry yellowish-green spots on the child’s 
underwear suggest the diagnosis There may be burning and pain on urination, 
itching of the parts, and occasionally malaise and slight fever, but usually the 
diagnosis can be made by the discharge 

Course Before the introduction of modern methods of therapy, the course 
was protracted over a period of months or years The average duration of a well 
treated case is described under Treatment Despite treatment, many cases are 
unnecessarily prolonged because the careless parent overlooks the mild manifes- 
tations of the chronic disease 

Complications Inguinal adenitis occurs occasionally Rarer complications 
are salpingitis, peritonitis, cystitis, arthritis, endocarditis, ophthalmia, and sepsis 
The organism is frequently found in rectal smears, but there is little evidence that 
true proctitis occurs 

Diagnosis This is based on the local acute or chronic inflammatory changes 
and finding the gonococcus in the discharge The smear method is less accurate 
than that of cultures, especially if the newer mediums are employed However, if 
the following technic described by Blackfan is employed, a larger proportion of 
positive smears can be obtained 

Technic for Smears Wipe the external genitalia with gauze moistened 
with 1 3000 mercuric bichloride solution, and dry with sterile gauze Instil 2-S cc 
1 10,000 mercuric bichloride solution into the vagina with a medicine dropper and 
wash this solution back and forth once or twice with the medicine dropper Place 
1-3 drops of the suspension obtained on a clean glass slide and allow it to dry m 
the air After it is thoroughly dried, fix the smear by heating and stain it by 
Gram’s method 

Prophylaxis No female child should be admitted to a group of others 
whether in a hospital ward or other institution until vaginal smears have indicated 
the absence of infection Examination should be repeated on successive days and 
even then the child should be moved into a small group before joining the general 
group 

Routine periodic smears should be made on all groups of girls 

There should be individual beds and no sleeping contact even with the mother 

Individual linens, utensils, and other accessories should be provided 

U-shaped toilet seats should be provided and toilet facilities carefully in- 
spected 

Even with all these measures contamination will nevertheless certainly occur 
unless attendants and nurses — the human element — carefully carry out isolation if 
not aseptic techmc 

Treatment 

A better appreciation of physiologic principles has resulted in more hopeful 
treatment by the use of hormones Recently, a more efficient local treatment 
vith antiseptic substances was evolved In a considerable percentage of cases 
chemotherapy by the use of sulfanilamide has been successfully employed Hoff- 
man and associates (Jour Amer Med Ass’n, 1938, 110, 541) reported a senes of 
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iwcnlN fi\epaUcn\^vrho Vv-VJTC p\\cniuUa.alltttnlclc Seven ucrc curc<l in nn nv-empe 
of 173 da^-s and nine in nn av'erape of 42 9 th>*^ Onl> tno nf the remaining nine 
^re cure<I bj additional ndminivtrallon of the drug Thc\ found that U is com 
pamtuTlj futile to give more than two stnndnitl courv of treatment The chvl 
dren tolerated sulfanilamide cxtrcmelv well as comparctl to adults 

Te Unde (jour Amer Mcil Wn 1938 UO 16t3) app\ic<l chnicall> the di5- 
cci\-er> of Lewis that If the estrogenic hormone is given to children w ith gonococcic 
vaipinitis thickening of the columnar epithelium could be lirought out so ns to 
convert it into the more resistant quamous epithelium of ndulls Te Linde (loc 
at) reported the cure of 175 patients with gonococcic vaginitis bv amniotm All 
except sixteen to whom the product was given hvpo<lcrmlcall} in oil were curwl 
bj the use of amniotln vaginal suppositories This author believes that the cssen 
Ual lesion of gorvococac infection of the lower part of the genital tract in female 
children Is vapnilis and not a cervicitis as we have cmphn<iicd above 

Rlcumiences ArrER ksttiocemc TiirRAPV nrc sufncientlv frequent to indicate 
that success consists of more than routine ndminisimtion of uppo itorj or injcc 
tfoM However the occurrence of the<e failures docs not detract from the efi'cctivc 
ness of the tberap> in general In the first place — if increasing acidit> is a factor in 
the vagina this does not occur in the ccrvlt Sccondlv — there is no change in the 
histolog} of the cerv it to nnke it resistant ns is the vagina The cervical CJ^'pts are 
the Site of the residual infection and to a large extent the ource of auio-relnfec 
tloru \ igorous attention must be directed to the treatment of the cervat Too much 
emphasis cannot be exerted b> repetition of the wonl 'cenlx to direct the 
Iherapy In its direction It Is Important to treat the cervix with local antiseptics 
topically partfcularlv if local lesions cxfst nnd sometimes b> the u«e of ointments 
intrav-aginally 

Local Antlaeptic Treatment Comparison of various drugs used m local 
treatment with mercurochrome merthlolnie metaphen lactic add and strong 
protein silver has demonstrated that protarpol 2 per cent In tragneanth jelly is 
the most effective from the standpoint of rapidity of cure infrequencj of recur 
^^nces and effectiveness in combination with other measures. 

I^^aratiok To 2 drachms (7 68 Gm ) of tragneanth ribbon ore added 8 
ounces (2363 cc ) of an aqueous solution of the antiseptic to be used nnd 4 grains 
(0JS6 Gm ) of sodium benroatc The mixture Is allowed to swell and is then ex 
pressed through doth. 

The jelly fs warmed to body temperature and placed in a 10 cc synnge to the 
P ^ ^ attached the distal 4 inches ( 10 cm ) of a sterile no 1 2 French soft 

Uj hn Enough of the jelly Is expressed to fill the catheter and lubricate 

^ child in the dorsal lithotomy position and the vulva deansed with 

catheter is passed into the vagina until resistance is encoun 
This usually happens at a distance of between 1 and 3 ^ inches (from 2 5 
to tlw on the age of the child It is important that the catheter extend 

PresseH*”^ ^ vagina may be completely hUed The labia are then 

togetlKT around the catheter and the jelly is injected After each cubic 
QM ^ injected the vaginal onfice should be Inspected so that 

required vagina has been filled From 5 to 10 cc fs usually 

from t f completely although variations m the vagmai capadty 

0 22 cc. have been found The Injection is continued as the catheter is 
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being withdrawn, and a small amount of jelly is left between the labia minora A 
snugly fitting sanitary pad should be applied before the child leaves the table 
The ideal time for administering the jelly is after the child is m bed for the 
night In a few cases the mother may be instructed in the technic, but m most 
cases the probability of incomplete filling of the vagina more than offsets the 
advantage of recumbent position for several hours after the instillation Some chil- 
dren co-operate in the clinic but not with the mother 

There is surprisingly little difficulty with the patients, either in the endoscopic 
examination or m the treatment Occasionally a child has to be restrained, but 
only for the first few visits Careful observation and questioning fail to reveal 
the development of any psychic trauma in the group 

Inasmuch as the vagina is usually found packed with jelly at the end of 24 
hours, the treatments are given every 48 hours, and m a few instances where the 
mtroitus was small and little material escaped treatments are given every thitd 
day The average number of treatments is four weekly There is an apparent cure 
in 80 per cent of cases in 1 5 months of treatment with an average of 1 33 months, 
and 10 per cent recurrences Patients were classified as apparently cured only 
after weekly smears and cultures are consistently negative for three months The 
average time from the beginning of treatment necessary to produce an apparent 
cure IS about two and a half months 

Uses of Estrogen and Local Antiseptics The greatest success was ob- 
tained when the hormone and local treatment were combined It has the added 
advantage of requiring a much smaller dosage of estrogen A very practical method 
of treatment based on these findings consists of the following 

A routine treatment in cases of gonorrheal vaginitis of 6000 rat units of 
theelm in oil is given in 23 days Sixty per cent of recurrent cases do not clear by 
second course when the theelm treatments are given subcutaneously Those who 
are not cured by the first course, as well as the recurrences, are given protargol 
jelly for one and a half months The results are almost uniformly successful 
Finally, theelm is given in suppositories averaging about 2000 I U All recurrences 
clear by further treatments with theelm by suppositories It is the present con- 
sensus of opinion that treatment with estrogen should be limited to the smaller 
doses and the shortest duration of treatment compatible with consistently good 
results 

Since treatment with estrogen should be limited to the smallest dose and the 
shortest duration of treatment compatible with consistently good results, the use 
of theelm m oil or m suppositories, with adjuvant local treatment m cases where 
the infection recurs, or does not respond, offers the most satisfactory form of 
treatment m gonorrheal infection of the lower part of the genital tract 

Kobak and Frankenthal, Jr , employed (Am Jour Obst and Gyn , 1937, 34, 
292) the silver picrate suppository m a boroglycerm gelatin base It melts rapidly 
at body temperature, and appears to diffuse easily throughout the surface of the 
vagina into its cr 3 q 3 ts It is easily applied by the mother Results m 22 cases 
showed rapid and definite improvement as evidenced by quick disappearance o 
the discharge and permanent negative smears m five of the cases Such results 
were obtained m one week of treatment 

Recurrences As emphasized above, an appreciation of the role of the 
IS the key to recurrences, strictly speaking Apparent recurrences after the chi 
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has been discharged following successful treatment arc probablj reinfections A 
cured case frequently has the ^mc opportunity for reinfection as for the original 
disease, when such a patient returns home to Infected contacts. Here as In the case 
of tuberculosis and syphilis, the family is the unit of study and treatment Redls- 
cm*ery of a case of \-agmUls compels a sur^-cj of the family and other contacts 
and treatment of other indi\ Iduals in this group if necessary 

Recinrences of \TigInal Infections mil be negligible In an adequately treated 
child if the patients cendx, and the patients family are depmed of their 
gOBocoed 


ENURESIS 

By this is me^nt the unintentional and os a rule unconscious \'Oiding of 
urine predominantly dunng sleep Most children (about SO-85 per cent) ha\'e 
enuresis only at night (nocturnal) <omc {2-t per cent) only dunng the day 
(diurnal) and the rest (S-12 per cent) dunng both the night and day (nocturnal 
and diurnal) 

Etiology In most cases the Immediate causes of enuresis may be grouped 
according to Coldn* under two large headings 

1 Obcanic or piivsicAi. DirruRDANCES the more prominent among which arc 
(a) diseases of the central ner\ous system such as Idiocy cerebral palsy, spina 
bifida and tumors (b) Intcrrul glandular disturbances (c) unnary changes as 
when the urine Is too add or Is excreted In too large a quantity (habit of drinking 
too much water), or when the <peclfic gravity rebtlons arc reversed becoming 
high during the day and low at night (d) diseases of the bbdder and kidney such 
as Infections cali^i and nephritis (e) local Inilalions In neighboring organs 
such as narrow meatus phimosis plnworms fissures and vaginitis 

2 Bad kabit formation due either to lack of proper training or to an over 
sensitive nervous system (neurotic or emotionally unstable child) Both can be 
found b 90-95 per cent of the cases 

The many defects etc., in group one arc only Infrequently (5 10 per cent of the 
cuses) the causes of enuresis and even when present, their correction does not 
usually control the bed welting because the habit has been too strongly es- 
tabUsbed. 

Spina bifida occulta has been considered by many as being the cause of enu 
Lesni one of the leading French pediatrldans believes that no relation 
'^between the two condiUons and Bizc (Bull Soc, Ped 1934 32 606) who 
observed twenty children with spina bifida occulta state* that the presence of such 
a spinal defect is not neccssarilv followed by enuresis 

^^^Campbell (Pediatric Urology 1937 2 373) emphasizes the necessity of a 
~^™ugh urologic examination of every chfld more than four years of age Patho- 
l^’CTOnditions In the urinary tract were revealed in about 60 per cent of the 
^^irtically resistant cases Congemtal anocrudlea such as ectopic ureteral 
(ste Chap 29) valves of the posterior urethra (Figs. 582 583 and 584) 

contracture of the vesical neck (Fig 586) must always be looked for in per 
^ enuresis es pecially if it Is both nocturnal and diurnal 

hk faidebted to Dr jeneph K. Cilvia £ot perm.tidnQ to u»6 •cane of tLe material In 

(jom Amer Med. A»*n, 1528 jg, S20) 
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Training In nurslings, emptying of the bladder is still a reflex mechanism, 
but later this reflex action is replaced bj^ a voluntary mechanism, the result of 
training , the discipline first acquired during the da}'^ gradually becomes effective 
during sleep 

This training may be begun as early as the sixth or seventh month but never 
later than the twelfth month After the child is trained for the daytime, mght 
training should be attempted as follows Restrict fluid after 5 p m , be certam 
that the child urinates before being put to bed , forestall the first wetting by awak- 
ening the child between 9 and 10 p m and keeping him on the toilet until he 
urinates and finally, place him on the toilet as soon as he awakens in the morning 
Dry nights should be the rule b)'’ the time the child is 2^2 to 3 years of age 

The chief causes of failure to train the child properly according to Calvin 
(loc cit ) and consequently the psychologic causes of bed-wetting are 

1 Postponing the training beyond the natural age 

2 Arousing fear concerning the ability to control the bladder 

3 Arousing a spirit of antagonism by lack of patience and making the toilet 
a battle-ground for discipline 

4 Emotional scenes on the part of the mother or nurse concerning the use of 
the toilet, such as great concern over accidents, weeping, petting or coaxing ex- 
cessively 

5 Excessive '‘babying” by over-affection 

6 Masturbation is often associated with enuresis in the emotionally unstable 
(nervous) child 

7 Statements in the presence of the child that he has “weak kidneys” or 
“weakness of the bladder ” 

Treatment Most cases can be cured in a few weeks, but the utmost co-op- 
eration of the parents or nurse is essential Calvin (loc cit ) recommends the 
following procedure 

1 Any physical defects, especially phimosis, congenital valves of the pos- 
terior urethra, stenosis of the vesical neck and ectopic ureteral openings must be 
sought for and eliminated if the enuresis persists in spite of training and thera- 
peutic measures 

2 Proper Nourishment INIany of these children are poorly nourished, 
hence proper diet, hygiene and tonics must be given 

3 The following general rules will aid, and will result in improvement 
in most cases 

(a) Fluid (milk, water, soup) should be restricted after 5pm The evening 
meal should be light and dry, i e , consisting of cereal, custard, junket, bread, jello 
or fruit Tea, coffee, pepper, salt and condiments should be avoided at all meals 
Especially should salt and sweets be avoided after 4 p m , as these increase thirst 

(b) The child should empty the bladder before retiring and again at 10 or 
11pm, one should be certam that the child urinates freely at these times 

(c) Generally speaking, taken as a group, most children who wet the bed 
have an oversensitive nervous system, are high strung and very active and are not 
emotionally as stable as those who do not wet the bed , in short, they are the 
so-called nervous children This sensitive nervous system probably tends to re- 
spond too qmckly to impulses sent to it from the bladder, consequently, there 
should be an afternoon nap if possible, and no excitement or high tension after 
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5 p m such as exercise reciting compelitiv'c games loud laughter, movies or 
exciting radio programs The child should sit down and play quietly after 5pm 
He should not become too fatigued before retiring and should retire early elevat 
Ing the foot of the bed 6 inches Is advisable 

4 Psv cnoTiirRATv through proper Instruction of the mother Is necessary to 
eliminate the psychologic causes of bed wetting enumerated previously 

(a) Certainly In older children (from S to 6 years and up) fear and anxiety 
of committing the act the suggestion acting on the child s mind that he has failed 
to control a nastv situation is a prominent cause of the difficulty This type of 
child must be taught that the habit Is not desperately tragic and must be Im 
pressed with the fact that the trouble alvm's gels well, and that it continues be 
cause he Is worried and keeps thinking about It The mother must kindly ignore 
the mishaps and praise the succes«e3 highly — a difficult attitude for these mothers 
to assume The problem hould never be discussed In the presence of the patient 
In younger children especially (from 3 to 5 years) the mothers should availd emo- 
tional scenes when mi«haf>5 occur In general centering the attention of the enu 
retie child on his problem and shortcomings should be avoided One should oLo 
avoid stressing sex in the treatment If possible Psychoanalysis Is rarely Indicated 
except In adolescent children 

(b) After fear anxiety and emotional scenes have been eliminated confi 
deoce must be restored to the child that he can be cured as usually the child and 
the mother have given up One should build up the faith that success can be 
attained and encourage each child This Is accomplished largely by suggestion 
Uiually some outside source of stimulation and Inspiration Is necessary The 
physician rather than the parent can best buHd up this faith in the child The 
physician must impress the child with the fact that he can cure him but to drive 
dds thought home in the child s mind It Is necessary to perform some striking yet 
harmless procedure 1 e a hypodermic Iniectlon of sterile water at the weekly 
rislls to the physidan with the absolute assurance to the patient that this will 

m a cure 


A visible record of successes Is a very good method of helping to cultivate 
atmosphere of optimism and confidence One should have the mother mark 
the successful days on a calendar with gold stars and give high praise thus em 
phasulng the successes with commendation and reward Leave the other days 
blank and never mention or indicate these failures These gold star calendars 
‘hoold be brought to the physician s office with the patient at weekly intervals 
5 Medication Although many {>edlatnaaiis have relegated the use of 
“tigs to an Insignificant place in the treatment of enuresis others believe that 
^hey are a great help In certain cases 


“akbuueates Calvin (loc. dt ) uses the barbiturates in nervous high ten 
oned children. If the enuresis is purely nocturnal the drug is given at bedtime 
or 0 065 Gm to a child of 4 or S years) If diurnal It is given in divided 
three times a day The phenobarbltal must be continued for at least two 
. j. ^ “ thoroughly broken and then the dose gradually reduced 

^ fentinued unless there is a recurrence 

type* belladonna in large doses will greatly help in certain selected 

the those in which there is a frequent desire for unnallon during 

y assodated with bed welting at night Normal children when taking large 
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therapeutic doses of belladonna urinated much less frequently in twenty-four 
hours, but passed about the same total twenty-four hour quantity of urine as when 
not taking the drug, provided the fluid intake was constant This is explained by 
the fact that belladonna (or atropine) relaxed the smooth muscles of the bladder 
and so increased its capacity to hold fluid 

Changing the reaction of the urine may be of value at times 
ENDOCRINE PREPARATIONS If the enuresis IS due to thyroid or pituitary dys- 
function, thyroid extract or retropituitnn must be given in small doses 

In cases of diabetes insipidus, the h3q)odermic administration of pituitary ex- 
tract twice daily stopped the enuresis and reduced the output of urine from about 
6 to 8 quarts to to 2 quarts 

6 Surgical treatment in most cases is not necessary Passing of sounds and 
the injection of fluids into the bladder to dilate it may be dangerous from the 
standpoint of introducing infection and should never be done unless a definite 
surgical indication is present 

7 Change of Environment Finally, the easiest method of curing enuresis, 
but one seldom agreeable to the mother, is to change the whole environment by 
removing the child to another home (boarding or nursery school) or hospital 
(especially in the ward) These bed-wetters almost invariably control the habit 
soon after being placed there, but must remain in the new surroundings for at least 
three weeks to obtain a permanent cure Here the motive is that they try to do as 
the other children do and stand well with their fellows (be approved of) The 
attendants, however, should take an indifferent attitude toward the bed-wetting 
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ORIENTATION 


In man}'- text-books on urolog}', pathologic \ anations m the output and com- 
position of the urine are discussed before the student has become familiar -with 
the various climcal conditions which give rise to them Our experience in the 
teaching of nrolog}' has impressed us with the ad\antage of ha\ung the student 
first become familiar with the various anomalies, injuries, infections, calculus 
formations and tumors of the urogenital tract so as to be able to fully appreaate 
the sigmficance of the various sources of an anuria, of a hematuria or of a pyuria 
through ha\mg seen them clinically 

There are many causes of anuna which will be enumerated in the following 
chapter If the student has acqmred knowledge of such conditions as congenital 
lack of de\elopment (hj'poplasia) of the kidne}'-, of congenital absence of one 
kidney, of ureteral or renal calculi causing acute blocking or reflex inhibition of 
the secretor}’- actiMty of one kidney by sudden blocking of its fellow and of 
destruction of one or both kidneys by disease or tumors as outlined in preceding 
chapters, he will not find it difficult to keep m imnd the different causes of 
anuria as shown in Figure 594 The student has ahead}'- been impressed with the 
frequency of hematuria or of p}mria as signs of various urological conditions in 
preceding chapters, so that he is now better able to appreciate how the urologist 
must constantly keep in mind that there are mam'^ sources of both of these signs 
as sho-wn respectively in Figures 598 and 599 Chyluria is a relatively rare con- 
dition but must be thought of whenever the urine presents a milky appearance 
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These play a v’oy important part in daUy urologic practice The appearance 
of anuria, bematuna pyuria chyluria pneumatuna, etc, in a patient immediately 
raises the question as to the source of such a change In the 24-hour output or 
in the composition of the urine A simple enumeration of the various sources 
mthout a knowledge of the vanous urological conditions d i scussed in preced 
Ing chapters is meaningless hence we have thought it preferable to place 
consideration of bow to interpret change* in the output and composition of 
the iint>e after instead of before a description of the various anomalies and 
diseases of the urogenital tract In the male and of the unnary tract in the 
female. 

Change* m the 24-hour Output o£ Urine. The daily (24-bour) output 
as It is conuDonly termed of urine varies with the amount of liquids ingested 
end the amount lost through ertrarcnal cbanneb such as profuse perspiration 
limiting and diarrhea The normal average 24-houT output for an adult is 120Q- 
1500 cc, (40-50 oimces) The quantity is increased (polyuria) during absorption 
of large serous effusions, many nervous comUtions, diabetes insipidus and meUitus 
Interstitial nephritis. The 24-bour output in diabetes mellitus is usimll\ 
^000-5000 cc. 

If there is great loss of Suid the quantity Is greatly diminished often to 
200-300 cc. (6-10 ounces) Such a reduction In output is termed oliguria and it is 
^^untered in any condition which interferes with the renal drcidation such as 
a decompensated heart acute and chronic (parenchymatous) ncphnlia. It also 
if there is an Incomplete blocking of the renal pelvis or ureter high tern 
P^^res, profuse perspiration severe diarrhea and v'omiting 
^ uhen the urinary output ceases completely or perhaps amounts to 30-40 cc, 
^ 4 hours the term anuria Is employed Even though the patient has not voided 
^ many hours the bladder is found empty on repeated catheteriiation Such 
’^uria is either the result of cessation of secretory activity termed the se 
type of anuna or the result of pehic outlet or ureteral occlusion termed 
^ o^tructlvT type The v'anons causes of both of these t\pes which must 
^ consideration when an anuna dominates the clinical picture are 
1^^594 ^ grouping and fllustmted in a diagrammatic manner in 

87J 
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period there is either a gradual appearance of symptoms of intolerance or the 
. sudden onset of manifestations of severe uremic symptoms 

2 A Period of Partial Intolerance Symptoms of mild uremic character 
appear from the onset of the anuria or supervene after a period of tolerance of 
variable duration, usually in the latter case 6-8 days after the onset The patient 
complains of headache, lack of appetite, is apathetic or is unable to retain food or 
IS nauseated In many of these cases, a recurrent or persistent hiccup is a promi- 
nent symptom, or slight muscular twitchings Unless the anuria is relieved, these 
mild uremic symptoms quickly are succeeded by those of the third clinical picture 

3 Stage of Acute Uremia or Period of Complete Intolerance The 
symptoms which characterize this final period may appear suddenly within a 
few hours after the onset, after a variable period of tolerance or finally succeed 
the symptoms of more chronic uremic type enumerated m the preceding clinical 
picture of partial intolerance The patient in this acute uremic stage becomes 
comatose, and continues so until death supervenes The outstanding feature m 
addition to the coma is the appearance of generalized tonic and clonic convulsion 
In a recent article by Cabot and Iber (Mayo Clinic Bulletin, 1933, 8, 354) it is 
stated that muscular twitchings or convulsions are not to be expected unless 
vascular disease or glomerulonephritis is present We have observed both of these 
manifestations of uremia in calculous anuria 

Diagnosis 

The three clinical pictures are so typical that the chief question in a given 
case IS to ascertain the cause, whether secretory or obstructive 

The clinical history will throw light on whether the anuria is of secretory 
(renal) origin by questions directed toward obtaining information as to the 
prior existence of any of the renal causes mentioned in our classification The 
history of the passage of calculi or of operations for nephro- or ureterolithiasis is 
of value in concentrating one’s attention on obstructive anuria as the cause The 
same is true of anuria appearing in patients who have been treated for the ma- 
lignant lesions mentioned above Before modern urologic diagnostic methods were 
known, much attention was given to the history of colics on a certain side, but this 
IS of less value at present 

Urography The first step following the taking of the clinical history, is 
to take a plain film, but this may lead to a sense of false security, if it is negative 
for calculus, as we have had occasion to observe in several cases, in which much 
valuable time was lost because radiography was negative Cabot and Iber (loc 
cit ) m four of sixteen cases, found that the calculus did not cast a shadow 
Cahill (Jour Amer Med Asso , 1935, 104, 1306) had a similar experience in 9 
of 22 In a personal case, the shadow seen in the plain film proved to be that of 
a calcified retroperitoneal node lying at the same level at which an obstruction had 
been encountered, before operation, during ureteral catheterization in a case of 
anuria due to calculus blocking the ureter of a congenital solitary kidney Dax 
(Jour Med Bordeaux, 1931, 108, 187) reports two similar cases where the diag- 
nosis was made by ureteral catheterization This latter method is the only reliable 
one in calculous anuria 

Treatment 

The question of how much can be done to relieve an anuria of secretory origin 
is still under discussion If there is a history of ingestion of some substance like 
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bichloride of mercury with anuria as a result of a nephrosis decapsulaUon has 
been tned but with very few successful results Walther has recently reported a 
successful result following bilateral nephrostomy 

In the obstructive tvte due to compression of the ureters by a neoplasm 
only nephrostomy (bilateral) or ureterostomy preferably the former, can be con 
sidered- 

In calculous anuria, an effort should always be made to introduce a 
ureteral catheter be>ond the point of obstruction If this Is successful (Fig 596) 
the patient is placed on forced fluids until m a more favorable condition for 
opcratloru If the blood urea content remains high and there is little improvement 
in the uremic s>Tnptoms within 48 hours after Insertion of the catheter beyond 
the calculous obstruction It Is necessary to operate at once This is also true of 
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in which the catheter is continually expelled alter having been successfully 

introduced 

If It is Impossible to insert a ureteral catheter beyond the obstructing cal 
ns DO time must be lost in doing cither a nephrostomy or a ureterostomy The 
^ performed for an obstructing calculus in abdominal (iliac crest 
^tiduey) portion of the ureter If the patient is not in good condition it Is bet 
lo be content with simple drainage rather than to make any attempt to rc- 
the calculus 

Foecto ELuro TREATMENT should ncvcr be begun until after relief of the 
in the obstructive type The best solution for subcutarieous, mtravenous 
administration is a 5 per cent solution of glucose 
or the be visible on gross inspection of the unne it is macroscopic, 

solutt ° ^ ®^y found on examination of the urine microscopically The 

the problem as to the source of the bleeding In some cases is a 
one In others U may require a careful examination of the body in 
combined with every diagnostic resoura at our disposal for the locallia 
° esbni in the genito-unnary tract- 
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Source A very convenient clinical division of the various sources of hema- 
turia IS 

1 Systemic causes (Fig 597) 

2 Lesions of the viscera immediately adjacent to the urinary tract, 
e g , the appendix, colon and the female genitalia (Fig 597) 

3 Lesions of the genito-urmary tract proper Of these three groups of 
causes, the last named (gemto-urinary lesions) constitutes about two-thirds 
of all The sources of the bleeding in this group are about equally divided be- 
tween the upper and lower portions of the gemto-urinary tract (Fig 598) 

The order in which a search for sources of hematuria is usually made 
IS as follows 

(a) Search for a source, m a well-taken clinical history, combined with a 
thorough examination of the body in general 

(b) A complete study by a urologist, of the gemto-urinary tract, eliminat- 
ing in succession every possible lesion in the third, or gemto-urinary group, enu- 
merated above 

Systemic Causes 

1 Hemophilia A patient suffering from hemophilia may complain of 
hematuria and this be the only local manifestation of the underlying systemic 
change This occurred m twenty of Locke and IMinot’s^ cases of hemophilia One 
must, however, not overlook the possibility of a true hematuria, e g , from a 
renal lesion and a concomitant hemophilia In taking the history of a case of 
hematuria, the occurrence of ecchjTOOses after slight injuries is very signifi- 
cant One should never fail to determine the coagulation time of the blood as 
soon as possible If beyond, i e , longer, than eight minutes, it may be termed 
delayed 

2 Erythemia (true polycythemia) Hematuria is not an infrequent accom- 
paniment of the enlarged spleen found in this condition 

3 Purpura Hemorrhagica Hematuria may occur as an accompaniment 
of the skin ecchymoses or independent of these The bleeding may be from the 
kidney alone or one may be able to see large confluent or discrete submucous 
areas of hemorrhage, cj'-stoscopically In the clinical history, one will often learn 
that slight trauma was followed by subcutaneous ecchymoses, which were out 
of all proportion to the injury 

4 Leukemia Hematuria was observed^ in fifteen per cent of 135 cases 
by Locke and IMinot ^ 

5 Scurvy Hematuria has been occasionally observed in this condition 
in adults It is not at all rare in children, both m scurvy and acute leukemia - 

6 Hodgkin’s Disease In three cases in which the external manifestations 
of the disease were slight, there was a hematuria 

7 Hematuria After High Protein Diet and After Exertion Newburgh 
and Squier^ found red blood cells in the urine after high protein diet Similar find- 
ings have been reported’* in children after exercise Schulte and Noltring'* found 

’JAMA 1924 83, 1311 (Oct 25) 

Arch Fed 1923, 40, 607 

Arch Int Med 1921, 28 1 (Juh ) 

’Zeit f Kinderh , 1921, 20, 13 3 

' Jahrb f Kinderh lois 



AVLRLA HLAUTURIA P\URU CH\LURLV 


881 


red blood cells in the unne of eighty four per cent of fifty young normal Indi 
vidoals and in ninety per cent of men over thlrt> five 

Hejiatubia Due to Lesions of Adjacent Stkuctuees 
1 Appendiceal Hematuria We can no longer regard the hematuria 
(irhetber microscopic or macroscopic) which precedes accompanies or follows 
an attack of acute or recurrent appendiatis as of purely local ongin A certain 
small proportion of cases are due no doubt to the close proximity of the 
appendix to the ureter the infection being transmitted either by contigultj of 

^^aterrnc 

Causes 


KmoM uA 



b\ of the Ij-mphatic^ In the majonl\ of ct 5C^ howe\er 
acut " clinical c\idence to ^how that the hemalurin the re>uJt of an 

Glomerulonephritis due to a hematogenous infection of one or 
Dc\-s Since we kiKnv that a unilateral nephritis ia not rare the knonl 
Juch a unilateral or bilateral infection «erves to clear up man\ hitherto 
ced obHT\'ations \\c refer to ca«es (a) in which the hematuria pre 

n oppcndlcitiA <\Tnptom' (b) In which it Ia ob^m-rd fir«t on the 

nnf ^ub'idencc of the attack of appenrliciti or perhaps from 

bfi after an appendec!om\ recur« and i< found to come from the 

^ fo) the blofid l< noted as bllatertl during or hnrlK after the 
It mu t not l>r fortrotten that an app ndiati anrl i Ie<ion in the 
^ tract ma\ coexi t 
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In cases presenting symptoms of subacute or chronic appendicitis, the most 
important ureteral condition to be excluded is stricture, which may present the 
same clinical S3nnptoms as a chronic recurrent appendicitis and the same micro- 
scopic and occasionally even macroscopic hematuria, as in an appendiceal lesion 
(see Chapter 30) 

2 Menstrual Hematuria This is a form of vicarious menstruation of 
which little IS known by the profession in general In a series of 201 cases of 
vicarious menstruation collected by Roth, it was vesical in nine and renal in two 

Lesions of Genito-urinaey Tract 

The detection of the source of bleeding may be very easy, if the lesion is 
in the lower portion of the urinary tract, because of its accessibility to urethro- 
scopic and cystoscopic inspection On the other hand, a prolonged search, with 
exclusion of one cause after the other, may be needed in the majority of cases of 
hematuria due to foci in the upper urinary tract Every diagnostic resource 
must be employed in a more or less routine manner by the urologist, and not until 
all the data have been gathered and compared, should a conclusion be reached We 
have found that if one visualizes in a diagrammatic manner (Fig 698) the various 
lesions in the genito-urmary tract which can give rise to hematuria, the problem 
of exclusion is greatly simplified A few of the more salient features of some of 
these lesions will be repeated here ® 

A Renal Sources of Hematuria 

1 Polycystic Kidney This condition may present itself clinically under 
the picture of persistent hematuria, often only of microscopic character, or as a 
massive hematuria, in both instances, from either one or from both kidneys The 
essential diagnostic features are the evidence of nitrogen retention in the blood, 
diminution in function, the peculiar “dragon-hke” deformity in one or both 
pyelograms (Figs 471 and 472), and occasionally, the ability to palpate nodules 
on the surface of one or both kidneys 

2 Tuberculosis (Renal) In a small proportion of cases, the first symp- 
tom of this disease is hematuria, following the breaking down of minute foci close 
to the renal pelvis (Fig 518) There is another form in which a symptomless 
hematuria is the principal feature In this second variety, there is a nephritis'^ on 
a tuberculous basis revealing but little change on naked eye inspection of the 
removed kidney 

3 Movable Kidney The acute congestion following the dropping of the 
kidney with kinking of its ureter, is at times followed by hematuria of such 
severity, as to resemble the hematuria so often seen in cases of renal neoplasms 

4 Infections of the Parenchjnna, Renal Pelvis and Ureter That any 
one or all of the ordinary pyogenic infections of the parenchyma, renal pelvis 
and ureters, can give rise to hematuria, is now generally accepted In the case of 
infections of the parenchyma, the underlying cause is a nephritis on an infective 
basis, with resultant injury to the glomerular circulation In the cases in which 
the infection of the renal pelvis or ureter predominates, the most common patho- 
logic change is the appearance of multiple minute nodules of an inflammatory 
character, a condition now referred to as granular pyelitis or ureteritis We 

" See the respective chapters for a more detailed consideration 

’’ See Chapter 41 
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often see the same clmngcs as the cause of persistent bleeding from the vesical 
mucosa. 

5. Neoplasms of Parenchyma, Kidney Pelvis or Ureter The only reason 
for mentioning neoplasms of the parench 3 'ma kidney peUds and ureter again 
13 that the progress ivbich has been made during the last five years in urography 
enables the urologist to make a diagnosis of the presence of a neoplasm, from the 
deformity shoKn m the pvelogram or ureterogram at a period when It is often 
impossible to palpate any change in the size of contour of the kidney Familiarity* 
with the normal conditions Is essential here, as elsewhere in the interpretation 
of roentgenographic changes. 

6. Lesions of the Renal Papillae Comparatively Insigmficant lesions 
such as small angiomas or fibrous changes In the papillae have been found to 
be the sources of bematuna In a fairly large number of cases, 

7 Renal CaJculL In a certain percentage of so-called silent cases the only 
mdJeation of the presence of a calculus is a persistent or recurrent hematima 
of variable sevaritj The same Is true to a lesser extent of ureteral calculi • A1 
though vesical calculi may be the cause of hematuria in children as a rule pyuna 
predominates m the dloical picture 

8. Hydronephrosli Hyprooephrosis Is not usually thought of as a source 
of hematuria The bleeding may be quite severe and the initial symptom as in 
a recent case in our service at Michael Reese Hospital in which a sudden onset 
With hematuria as the predominant feature was followed by a rapidlv enlarging 
hydronephrosis due to a ureteral kink at the outlet of the renal pelvis, 

S EmboUtm and Thrombosis of the Main Renal Vessels A hematuria 
taay be the symptom of a blocking of the renal artery or vein In nonsuppurative 
thrombosis and embolism In a recent study of 29 reported cases and a personal 
observation one of us (Jour Urol 1934 37 47) found eight cases of gross and 

of microscopic hematuria. A gross hematuna of three weeks' duration was 
me diief complaint of the patient m a personally observed case The urographic 
deformity (Fig 452) resembled that of a neoplasm because of the presence of 
of fibritwus exudate In the renal pelvis. The specimen of the kidney is 
“own in Plate X. 

10 Nephntis Hemorrhagic* (Nephrite Hematunque) Although the 
pathologic changes are bilateral as a rule one of the following climcal pictures 
be present unilateral hematuria throughout the period of observation 
tuna at first from one kidney later from the other or bleeding from the 
^ kfdnej-a at the same time 

few if any findings pointing to the kidney as the source of the 
i-e. on absence of edema a nse in blood pressure heart changes and rarely 
or albumin between the attacks. The general condition is good and 
evifWuJ^° ^Jiange in the renal function or blood chemical findings. In some 
Come ^>ephritis may develop later but at the period when one would wel 
such evidence it is absent Ureteropyelography also falls to reveal any 
^ normal These are the cases to which attention has already been directed 
* ^ interpretation of the normal pyelograms In approximately 

c ases of hemorrhagic nephritis the hematuria Is either accom 



884 PATHOLOGIC CHANGES IN OUTPUT OP THE URINE 


panied by pain or is preceded or followed by it The pain may be colicky and 
may resemble, in its severity, accompanying reflex nausea and vomiting, as well 
as in its radiation, the syndrome so familiar m calculous obstruction of the ureter 
The pains may occur without hematuria, as an independent condition, known as 
nephritis dolorosa 

Instead of being cohck)^, the pain may be dull and aching in character, 
localized over one kidney and accompanied by the more or less constant presence 
of red blood cells in the urine From time to time, the pain again becomes more 
colicky, and the hematuria increases correspondingly, m severity 

It IS this last group of cases, to which the term “essential hematuria” was 
formerly applied This has fortunately been discarded in favor of terms such 
as “hemorrhage from minute foci ” 

B Ureteral Sources of Hematuria 

1 Neoplasms These rank first, but as was stated in Chapter 31, they are 
uncommon as compared to renal neoplasms The papillomata are usually implan- 
tation metastases following a primary growth in the renal pelvis The carcino- 
mata can arise primarily in the ureter and present hematuria as their first 
symptom 

2 Ureteral Strictures Although Hunner maintains that both a macro- 
scopic as well as microscopic hematuria, is frequent, such has not been our ex- 
perience 

3 Ureteral Calculus Microscopic hematuria is a frequent accompani- 
ment of this condition, but a gross (naked eye) hematuria, occurs far less fre- 
quently, than in the case of renal calculi 

4 Ureteritis Independent of strictures, hematuria is frequently observed 
in cases of ureteritis granulans or cystica, less often in other types of chronic 
inflammatory change 

C Vesical Sources of Hematuria 

1 Neoplasms These are the first to be considered, as the source of vesical 
bleeding, as was pointed out in Chapter 27 Of all of the types of neoplasms which 
give rise to the persistent hematuria, both microscopic and gross, the benign 
papilloma is the most frequent, next the papillary carcinoma and last of the three, 
the infiltrating variety of carcinoma as well as sarcoma Benign neoplasms also 
give rise to hematuria, but it is minimal as compared to the above 

2 Adenoma and Carcinoma of the Prostate A severe hematuria, even 
to the extent of causing the bladder to be overdistended with blood, may be the 
first symptom of these two t 3 q)es of enlargements of the prostate With the excep- 
tion of such an occasional severe initial bleeding, hematuria is not an outstanding 
feature of prostatic enlargement 

3 Calculus This is a frequent source of hematuria, of moderate degree 
The bleeding is often the result of the trauma inflicted upon the mucosa by the 
movements imparted to the calculus, by the contractions of the bladder wall 

4 Simple and Tuberculous Ulcers These are a common source of rmcro- 
scopic bleeding 

5 Acute and Chronic Cystitis Hematuria can be a prominent symptom 
of certain types of acute cystitis, like the acute hemorrhagic It is infrequent m 
the chronic forms, except in cystitis granulans or cystica 
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D Ukethhal and (Male) Genital Sources 

These have been so fuUj taken up m the earlier chapters that we will simpl> 
call attenUon to the fact that with the exception of hematuria due to neoplasms, 
such as benign papillomata and carcinomata hematuria from urethrogemtaJ 
sources is rarely macroscopic in character W e will only mention sources other 
than neoplasms stricture of the urethra chronic antenor or posterior ure 
thntis without stricture and chronic prostatovesicuUtJs (bloody ejaculations) 

P\URIA 


Number of Leulcocytea in Unne There is a lack of mmiuraitj of opinion 
as to bow many leukocytes can be considered to be normal A recent article b> 
Hepler (Jour Amer Med. Asso 1935 105 499) on the significance of pyuria 
in children brings this question of when a speamen of unne can be said to show 
on microscopic examination the normal number of leukocytes to the foreground 
Hepler applies the term pus cells to the leukocytes found in the normal urine 
a use of the term which we bebeve to be misleading He states that the general 
standard of a normal limit seems to be from 6-fi pus cells per high dry field 
Todd and Sanford In the latest (1937) edition of their book on laborator} 
nwthods state that a very few leukocytes are present in normal unne Students 
should be instructed to report a very few pus corpuscles when they find an 
avetnge of three or more to the field of the 6 mm objective with 5\ eyepiece 
Under the microscope pus cells are granular containing one irregular or several 
wtaller nuclei which are brought clearly into view by running a IilUe dilute acetic 
acid Under the cover 

Helmholr (Jour Lancet, 1930 50 131) gives ns a normal in the uncentri 
iugated fpedmen obtained with ordinary precaution with boys two or three pus 
cells per low power field and in the unne of girls not more than six or eight cells 
U^pbell (Pediatnc Urology 1937) considers 3 5 pus cells per low power field 
la an ancentrifuged catheterixed speamen ns within normal limits 

necessity of exanunlng catheterixed speamens at least in children was 
by Hepler (loc. dt) Of 687 children with pus in the \oi(Ied unne only 
it in the catheterixed spedmen but it must be remembered that of the*« 
the number of pus cells as Hepler calls the leukocyies (independenlK of any 
concomitant bacteriologic findings) was less than I per high dry field In 34 and 
I centrifuged «peamens obtained bv catheterization 

” dren. The remainder (26) of the unnes obtained and examined imder the 
c tonditions, showed from 5 to 20 per high dry field 
y , occepts 05 a standard that an average of five to <evcn leukocyies per 
j. ^ * catheterized centrifuged speamen can be considered as normal 

ti a not «eem fair to designate the 73 speamens containing a lesser number 
of pjmria 

’^'’cwlng the literature of the last ten years we do not w anv rea^n 
opinion expressed In the 1934 edition of this book that a leukocyte 
5 7 to the high power field in a centrifuaed cathetenzed «pccimen is 
‘ ^ihin normal limit* 

'chich is \TTy accurate In delermining a normal <tan<brd of leuko- 
’0 the unne and of following a case of pvuna cUnicallv i that of olKercing 
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the number of corpuscles per cubic millimeter upon the blood counting slide, but 
the intake of water must be kept as uniform as possible In cystitis, the number 
varies from 5000 for each cubic millimeter in mild cases to 100,000-150,000 in 
severe cases 


Sources 


Tuberculosis 



Pi^eJifis 
mthorwithoL 

calculus mpelm 
proper or calqces 


Ureteral. 

Stricture 



Diverticulum 


Evacuat/on <)r 
Appendix.- 
Abxess 



Infected 
hydronephrosis 


Evacuation 
cf Tubal or Ovanan 
Abscess 


In the enumeration of the sources, we will take them up in the order in 
which a search for such an underlying lesion would be undertaken 

1 Urethral and Paraurethral Sources These include search for evidences 
of persistence of infection, originally due to the gonococcus, but superseded by the 
ordinary pus producing organisms or there may have been a primary nonspecific 

infection A glance at Figure 599 
20UTC€5 of PilKf/g refresh one’s memory as to pos- 

sible sources in the shape of soft 
or hard (true strictures) infiltra- 
tions of the anterior or postenor 
urethra, infections of the urethral 
glands (Littre) and lacunae, Cow- 
peritis, prostatitis and seminal 
vesiculitis, periurethral abscess, etc 
It IS beyond the scope of this chap- 
ter to describe how such a topical 
diagnosis is made, but it may be 
said in passing, that one of the most 
common sources of the persistence 
of pyuria, especially of minor de- 
gree, IS a chronic prostatitis, a vesic- 
ulitis or an overlooked infiltration 
of the wall of the bulbous or mem- 
branous portion of the urethra 
Many of these cases are latent, so 
far as s 3 anptoms referable to the 
gemto-unnary tract, are concerned 
It is only during a thorough search 
for the focal infection underl 3 ang 
recurrent attacks of arthnbs, 
myalgia, neuritis, etc , that such a 
source of pyuria is detected 

2 Vesical Sources A primary cystitis is infrequent One must never con- 
sider a search ended, even after the seat of a pyuria has been localized in the 
bladder, without taking into consideration a possible stricture of the urethra 
Some form of obstruction at the vesical neck, the presence of calculi or of a 
neoplasm or of diverticula and finally of upper urinary tract infection, may be 
responsible for the pyuria 

Obstruction at the Bladder Outlet We have learned that these can be 
found as responsible for a p 3 niria, at all ages Beer, C G Mixter, Hyman and 
others have recently emphasized the necessity of looking for both valvular and 


Vesical- 

Calculus 


Prostatitis'or 
Vesical Neck 
ObsTrucfions 


Acute orCEmnuc 
Urethritis — - 


Acute or Chronic 
Cystitis 

Sminal Vesiculitis 

'^^fY'Cowperitis 

Urethra! Stricture 


-EUUicuIitis 


Fig 599 — Diagram of various sources of pj uria 
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•tmnwr obstructions in the lu^thra, and for contracture of the vesical neck in 
Infants and children. In the latter as well as In adults the urologist is constantlj 
looking for openings of diverticula (Plate VIII) of congenital origin, as po- 
tential sources of pyuria In adults, 
prostatlc hypertrophy is no longer 
regarded as the only anatomic form 
of vesical outlet obstruction. Median 
(fibrous and glandular) bar forma 
tion, as pointed out by Alexander 
Randall and fibrous contracture of 
the onfice and prostatic urethra, have 
been aaigned places of equal impor 
tance with that of prostatlc hyper 
trophy The retention of urine which 
results from either such a mechan 
ical obstacle at the vesical neck or of 
an atony of the detrusor muscle, 
favors localization of the organisms 
constantly present even in normal 
unne 

rsYCtuc Retention One must 
omit an eimmiaation of the 
nervous system as a cause of reten 
tion of unne not due to mechanical 
®use*. These so-called “cord blad- 
are often however not due to 
of the spinal cord. One can 
not refrain from making a plea for 
thorough search for the above causes 
of winary retenUon, before on at 
tonpt Is made to treat a pyuria of 
ye®cal origin or to remove calculi 
^ted there. 

coinioN SouBcza or fw 
VESICAL PYuaiA Ore granulomas 
eranular and similar types of chronic 
neoplasms (both benign and 
|guant) multiple shallow diver 
and communication with pen 
infection (rupture of 
tubovarian (Fig 600) 
all iibscKso Into tie blad 



Fro. 600 — ^Two tot tubo with urine fro® ca«e 
of communication of a tubovarian irith 

bbddcr The tube on the left fa from a frwhlr 
catbetcrixed ipecJmcn and b only iDjjhUy turbii 
The tube on the rirfit »ho»» my marked pyuria 
after aoptapubic prmure «hh catbetcr rim In 


d«) 

Cyttoicopy alone or urethro- 

'•Pkr '^cT 

orl[P7 enable one to localize a pynna ai being of 
ffin far more rapidly and accurately than any other method. 
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3 Renal and Ureteral Sources These are grouped together, because it 
IS not always an easy task to distinguish, whether an infection is predominantly 
renal or ureteral In a fairly large proportion of cases, one can localize the source 
of the pyuria as being in the upper urinary tract by the appearance of the ureteral 
orifice or by observation of a thin or thick purulent^” efflux from the correspond- 
ing side We cannot depend upon these findings alone, but must use bulbous or 
similar bougies in order to determine the presence of ureteral stricture, also plain 
radiography supplemented by ureteropyelography 

The search for the source of an upper urinary tract pyuria has been so ably 
developed by urologists, that it is the duty of every practitioner to have cases of 
pyuria examined at the earliest possible moment 

The most common renal and ureteral sources of pyuria are the following 

(a) Strictures of the ureter of pre- or post-natal origin 

(b) Calculi or neoplasms 

(c) Nontuberculous infections 

(d) Tuberculosis 

(a) Although one may not agree with Hunner that ureteral strictures occur 
as frequently as he believes, yet a search for their presence should be made, not 
only in adults, but in children, as well There are many cases of persistent pyuria 
m infancy, which are due to overlooked anomalies of the ureter 

(b) In regard to renal and ureteral calculi, we are accustomed to think that 
they always give rise to symptoms indicative of their presence Nothing could 
be more erroneous, so that whenever an infection, due to ordinary pyogenic or- 
ganisms, of the upper urinary tract — does not respond to treatment, one should 
suspect that a ureteral or renal calculus is present To demonstrate this, is not 
always a simple task, when one recalls the fact that about fifteen per cent of such 
calculi do not yield a shadow on the radiographic film 

In regard to pyuria due to nontuberculous infections, the localization and 
estimation of the degree of damage which has been done, is not very difficult 
when our present-day urologic methods, such as ureteral catheterizations, uretero- 
pyelography, blood chemistry, functional tests, etc , are applied 

One of the most difficult problems is offered by renal tuberculosis as to locali- 
zation and diagnosis About sixty-five per cent of all cases present clinically (Fig 
507) under the picture of a chronic cystitis, hence if a pyuria persists with symp- 
toms incident to this affection, one should always suspect a possible renal tuber- 
culosis In about ten per cent of the cases of this disease a symptomless pyuna 
(Fig 507) is an outstanding feature 

CHYLURIA 

This IS the result of obstruction of the thoracic duct with insufficient de- 
velopment of collateral lymphatics so that there is a retrograde flow to the lymph 
nodes draining the kidney, ureter and bladder 

The urine is usually milky m appearance, but cases are reported in which 
there was so much blood that the diagnosis was made of hematochyluria 
the urine is only milky, microscopic examination reveals innumerable minute 


Plate xn 
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droplets of fat, which disappear when ether is added and the speomen shaken 
the unne becoming dear 

Parasitic Form. There are two prlnapal forms of chyluna the parasitic 
and the nonparasitic. The parasitic form is most frequentl> the result of Ftlaria 
bancTofti infection which is N^erj common in tropical and subtropical countnes 
but has been found among the poorer classes of the southern states of this country 
The Filana bancrofti live m pairs in the Ijnnphatic channels and often occur in 
aadi numbers as to obstruct the flow of lymph This is in all probability the cause 
of the thoradc duct obstruction with backflow Into the chyle into the lymphatics 
draining the urinary tract 

Rtnal Obioin In the parasitic form the chyluna is usually of renal rather 
than of vesical ongin although cases have been reported by Bloch Kidd and 
others in which the chyle was seen escaping from a protrusion in the bladder No 
cases could be found of parasitic chyluna of ureteral orlgim 



(Abstracts Zeit Lrol Cblr 1936 42 159) has made some interesting 
urographic observations in cases of chyluna of Filaria bancrojtt ongin 
cases, he found extrapelvnc escape of the opaque medium in 22 (46^ per 
cD tl ^1' ^ ^ ases the lyTOph vessels dniming the kidney (Fig 31) were 

found ^ Kitagawa and Ohmorl (Jap Jour Lrol 1935 24 329) 

in . reflux of the opaque medium very frequently in 11 cases 

" '^tfograde urographv was used 

'Montaigne (Jour Urol 1935 40 75) were able following ret 
pcIvU to visualiie the direct communication between the renal 

lymphatics around the pedicle In a cav; of Filana bancrojtt 

(Trans Japan path 1924 14 190) reported the necrops\ 

for ihrw^ ^ fllarlal hemalochylurla which had been followed cUmcalU 

months A marked dilatation of the thoracic duct ns well as of the 
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retroperitoneal hinphatics Avas found containing man}" microfilana A direct^ 
communication ^as found between the extrarenal hunphatics and the cahces in 
both kidne\’S 

Non-Parasitic Form There are comparatneh few reported cases of non- 
parasitic ch3luria Lower and Belcher (Surg Gjnec and Obst, 1924, 39 147) 
could onl}^ find twehe prenousl}’’ reported cases Since this publication cases 

ha\ e been reported by Welfeld, Kutzmann 
Wood, L Strauss, Bedrna Alessandn, Ball 
and Yates-Bell and others The lesions ob- 
structing the thoracic duct were neoplasms 
aneurisms aneurism and abscess formation 
In a case obser\ ed b}' L Strauss (Zeit Urol 
Chir 1933 38, 347) the ch3luna appeared 
for onh* two da3's before a nephrectom3' for 
sarcoma in a four 3 ear old child In Wood s 
case (Jour Urol 1929 29 101) the pen- 
renal I3 mphatics could be casualized follow- 
ing retrograde urograph3' Wesson (Lrol 
and Cut Rev, 1933 37 692) reported a 
personal observation and one of Dr Cal- 
lander of infection of the perirenal Ivm- 
phatics in patients who gave a histor3 oI 
non-parasitic ch3duna Similar vasuahaztion 
of the perirenal hanphatics following retro- 
grade urograph3' in which no force was em- 
plo3*ed during the injection, have been re- 
ported b3' Bonar, E'de3’' Fillis, Eisendratb, 
Abeshouse and others 

S5TTiptoms of ch3luna are the sudden 
appearance of milk3' urine or of a blood3 
milk3’^ (hematoch3luria) urme It ma3' onl 3 
be noticed after a meal rich m fats or dnnk- 
ing a mixture of equal parts of rmlk and cream The ch3duria ma3’' be constant 
appear once or twice or at irregular intervals It ma3' be onh’ nocturnal or onlv 
diurnal It can exist for 3^ears, without an3>- S3^stemic S3Tiiptoms 

The diagnosis of whether one or both kidne3’S or the bladder alone is the 
source of the ch 3 duria can onh’^ be made b3'^ cv^toscop3'’ and ureteral catheteriza- 
tion Before emplo3nng the latter, the bladder should be s3^tematicalU inspected 
for a bulging from which the ch3de is escaping This was found m the cases re- 
ported b3'' Bloch and Ridd, but was sought for b3'' others unsuccessfull 3 ’’ when a 
renal source was excluded 

The treatment of the filanal, 1 e , parasitic form of ch3’luria according to 
the reports of Japanese urologists which has been most successful in the renal 
t3q)e is lavmge of the renal pelvns with a 20 per cent solution of sodium iodide 
Kitagawa cured 14 of 18 cases with two mstiUations of this solution The treat- 



Fic 602 — How p\elo\enou5 refluv 
takes place (see abo Fig 60) A min or 
cahv opened to show multiple points of 
rupture at the margins of the papilla 
where the pelvis is reflected over the pa- 
pflla The relation of the pomt of rup- 
ture to the venous nng and the pathwav 
of the injection mass is indicated (Cour- 
tesv of Dr H F Traut and of Surgerv, 
Gvnecologv and Obstetncs ) From article 
bv H F Traut m Surg , Gvnec and Obst 
1020 4S, 662 


^ This commumcation between the perirenal Ivmphabcs and those of the kidnev follows tte 
same mechanism as in pvelovenous reflux (see Figs 601 and 602), le instead of the reflux 
takmg place by way of the veins, it takes place bv waj of the Ivmphabcs 
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ment of the oon parasitic form depends upon the cause of obstruction of the 
thoraac duct, such as aneunsm retroperitoneal neoplnsra or enlarged lymph 
nodes perlnephritic abscess or neoplasm of the kidnej If no apparent cause can 
be found the use of neoarspbenamme has been recommended 

Bedma (Zeit Urol Chir , 1931, 32 443) reports a case in which the chyluna 
cea*ed after extrapentoniration of the bladder and Bloch, after fulguratlon of 
a lymphatic \’aricosity in the bladder 

PHOSPHATURIA 

The unnary phosphates are of two kinds (a) alkaline sodium and potas- 
shnn phosphate and (b) earthy calaum and magnesium phosphate The latter 
tre frequently precipitated in neutral and alkaline unne as amorphous phos- 
phates, whose presence os a sediment in the urine cither means a diminished add 
Ity or an increase In the proportion of phosphoric aad eliminated as phosphates 
As a transitory dlmcal condition It Is often obser\Td after ingestion of food 
rich in alkalies or alkaline (earthy) phosphates It also accompanies gastric ^n 
ditwra In which there is hyperacidity, disturbances of internal secretion and is 
also frequently observed in nerv’ous mdJ^ndoals Phosphaturia may be more or 
los persistent and form a distinct dinical entity In one type the infected or 
biclenal there is a predpitatlon of crystals of ammonio magnesium phosphate 
(triple pbc^hate) as the result of the action of urea-splItting bacteria (see chap- 
ter 39) 

Clinical Feature*, In the noninfected type the outstanding dimcal fea 
tore 18 the milky turbidity of the freshly voided unne which becomes dear on the 
addition of a 10 per cent acetic add solution Microscopic examination of the 
*^ment m freshly voided urine reveab the presence of amorphous phosphates 
*nd triple phosphate crystals predominantly the former 

In the treatment of temporary phosphaturia foods should be avoided espe 
Q^y fruits which make the unne alkaline As to the more persistent noninfected 
dl predisposing causes such as disturbances of internal secretion hyper 
^ ty and emotional strain, A diet which should Indude the foods forming the 
^ diet 13 to be recommended as keeping the urinary phosphates in solution 
diet can be supplemented by the adminlslmUon of ammonium chloride 0,5 
grains) U d or phosphoric add (5 per «nt solution) 20 drops tj d, 

O'SJVLURIA 

Cricium oxalate is preapitated imder the same conditions as the phosphates 
Oot^f ^ reaction of the unne toward the alkaline side The urine is 

^ a Blight whitish sediment fonning on standing Oialuria is ob- 
lodl -ifi ^®betes jaundice leukemia digestive disturbances and m nervous 
oals also following the Ingestion of foods rich m oxalic add, such as 
^ tomatoes asparagus and rhubarb 

Oxaluria does not as a rule cause any symptoms unless the 
see^ io large quantities so-called showers when colicky pain Hke 

in ureteral calculi or burning on urination Is complained of 
* treatment indudes the intake of a large amount of fluid to dilate the 
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urine, the use of foods which do not contain much oxalic acid and, if necessary, 
the administration of acidifiers 


URATURIA 

Uric acid is the most important of the purine bodies, which are denved 
chiefly from the nucleins of the food, exogenous uric acid, and from metabolic 
destruction of the nuclei of the body, endogenous uric acid Excretion of punnes 
IS greatly increased by a diet rich in nucleins, as sweetbreads and liver Uric acid 
is frequentl}^ deposited m the urine, in the form of crystals but is, as a rule found 
as amorphous urates, chiefly sodium and potassium These form a yellow or red 
“brick-dust” deposit which disappears on heating the urine A deposit of amor- 
phous urates is very common in concentrated and strongly acid urine, especially 
in cold weather, and has no significance Beer has called attention to the fact that 
uric acid crystals when passed in large quantities, i e , in so-called showers, may 
give rise to colicky pain like that observed in ureterolithiasis 



PART NINE 


OPERATIVE TECHNIC 

chattes page 

48 Opkeations on the Penis and Iirethka 895 

49 Opekations on the Prostate vnd Seiiinai, \^esicxes 908 

50 Operations on the Scrotum and Its Contents 928 

51 Operations for Steriliti in the Male 943 

52 Operations on the Bladder 948 

53 Operations on the Kidney and Ureter 967 

54 Postoperative Complications in Urology 1022 



ORIENTATION 


In Part One we have discussed some of the nonoperative methods of treat- 
ment of urological cases In the next six chapters the technic of the most fre- 
quently employed operative procedures will be described m as simple a manner 
as possible In the final chapter, some of the more important complications which 
may occur after operations in general and those on the urogenital tract in particu- 
lar will be reviewed, so that the student may have a working knowledge of how 
to prepare a urological patient and how to watch for complications following 
operation 

Of the various procedures on the penis and urethra, the student is especially 
recommended to study the technic of circumcision and of meatotomy 

Although perineal prostatectomy is the operation of choice for some urolo- 
gists, the majority prefer either the suprapubic approach or the more recently 
introduced method of transurethral resection The operations for radical cure of 
hydrocele and for undescended testis are preferred up to the present time by 
most urologists rather than the injection treatment for hydrocele or endocrine 
therapy for nondescent of the testis The endocrine treatment as mentioned in 
an earlier chapter can be given a six months’ trial but in case of failure, orchido- 
pexy should not be postponed until such an age that there is little chance for 
the testis to develop when placed in the scrotum Under technic of operations on 
the bladder we have included a description of the use of radon seeds in cancer 
and also the various endovesical manipulations for removal of foreign bodies 
The operations on the ureter and kidney have been placed in one chapter, to 
save repetition of the description of incisions to expose these structures Nephrec- 
tomy in simple cases differs considerably from that in which the fatty capsule 
IS firmly adherent and greatly thickened Temporary drainage of the kidney, le, 
nephrostomy is being more and more frequently employed Although one cannot 
pass final judgment on the value of conservative operations for hydronephrosis, 
the various methods are described as briefly as possible 

Of all the postoperative complications, acute gastric dilatation and renal 
ileus deserve special attention on the part of the student 


894 



CHAPTER 48 


OPERATIONS ON THE PENIS ^VND UPEIHRA 


PDtiu. ojr 
CncUMCOKCT 

MiAiOTOirr 

VlTTlltOTaUT 


AilFUTATlOH OF TIB FEinS 

RAOICU. OFEJUnOX FtW CAJtCDtOlU OT 1 

ruu 

n rro f AD1A3 
craFAotAs 


DORSAL SLIT 

Indicationt, This Is most frequenU> performed for the Inflammatory 
phimosis (Fig 215) commonlj associated with chancroids Relief of the phi 
niosu by Incision permits direct medication of the chancroids which can be felt 
through the edematous prqiuce but which cannot be seen because of the Inabllitj 
to retract the prepuce Many cases of phimosis due to chan 
croids clear up with frequent bathing of the penis in warm 
water and irrigations of the lesions under the prepuce, thereb> 
obviating a dorsal slit A dorsal slit In the presence of chan 
cxoJds \*CTy often means that a chancroidal ulceration of the 
dorsal indslon will dt^elop later A dorsal slit Is frequently 
Indicated for paraphimosis, due to chancroids, and rarely, for 
that occurring in acute gonorrhea. It Is not an uncommon ex 
I*nence to find that after retracting the prepuce In phimosis 
t a unpossible to bring it forward again thus necessitating a 
dorsal slit. The constriction band Is sometimes so marked in 
P^phimosla os to interfere with urination. 

Operation, The prepuce Is anesthelired In the median 
dorsally In the line of maslon — a one per cent novocalnc 
w ^on IS satisfactory The mucosa and skin should both be 
^trated. A small drcumaslon forceps is now applied at the 
of the prepuce one on each aide of the median line and 
director Is Inserted (Fig 603) under the prepuce 
hiserf<l? ^ corona, A sharp pomted surgical scissors is now 
along the grooved director and the prepuce divided 
juni^ the glans penis After the Indslon is dose to the 


*^031 sulcus the 


— grooved director Is removed and the pre- 
cted to determine whether the indslon is suffident 
mucosa, up to within one-eighth to one- 
inch from the glans and also the severing of the 
U3 bands and edematous tissue at the coronal 
necessary for the dorsal slit to be successful 
a dorsal slit is performed m an early case of para 
the pren proper anesthesia to incise the sHn 

^ draw Junction with the mucosa, enough to relieve the tension 

dit in forward (Fig 233) and continue the operation as for 

tnH .ft impossible so that Indslon of the exposed 

»ain will suffice 



Fm. 603— FirTt 
ttep of dorul lUt, 
A fTooved director 
b introdoced be 
iMtIi the prepuce 
aixl Uk lAOer di- 
vided with a Kit- 
tort, n 1 1 D s the 
groove of the direc 
tor u t sn^ 
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There is often considerable hemorrhage following the slit, but this usually 
subsides after a short period, during which the organ should be bathed m warm 
water A loose bandage applied later, will usually take care of the bleeding !Mam 
prefer not to suture the skin and mucosa in order to permit rapid relief of the 
edema and no attempt is then made to ligate the small bleeding \essels It is 
however, best to place a suture at the upper angle (Fig 604) of the incision, the 


apex ot the V, ana one or more on 
each side uniting the mucosa and skin 
In this wa}", the hemorrhage is easih 
controlled 

Dorsal slit is usually prelimi' 
nary to a later circumcision, which 
should never be done in the presence 
of infection Some operators make 
lateral slits also Others perform dor- 

Fig 604 




Fig 604 — ^IMethod of uniting edges of the dorss 
Fig 605 — Breaking up adhesions between the p 
to circumcision, when 


Fir 60S 



sal silt only for redundant prepuce and congenital phimosis and do not follow 
this procedure, later, b}^ a circumcision 


CIRCU:\ICISION 

Circumcision has been practiced as a ritual b}"^ practical!}’- all races except 
those of Western Europe It was practiced long before the Hebrews, who de\ el- 
oped this rite from the Eg}’ptians It is indicated for congenital phimosis and for 
a long redundant prepuce -uhich interferes -with urination and allows smegma to 
collect Circumcision is definitely indicated in order to prevent the irritation of the 
inflamed preputial mucosa m recurrent attacks of balanoposthitis and also to pre- 
vent the irritation which plays an important role in favoring the formation of 
papillomata (venereal warts) 

The success of the operation (there are many procedures) depends upon 
the removal of more skin than mucosa Adhesions of var}nng degrees are fre- 
quently met with in congenital phimosis In infants and m young children, the} 
can usually be broken up with a grooved director (Fig 605) In older children an 
in adults, it is often difficult to separate the adhesions and at times, the glans is 
injured in separating them The adhesions must be separated in order that e 
operation be successful 
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For children xuider the age of twelve, general aneatheala Is practically 


alwiyi nece»*ary 

Circximdilon should never be performed in the presence of an active 
infection, such as acute gonorrhea, chancroids and acute balanoposthltis. 
If some relief for phimosis 
or paraphimosis is necessary 
a dorsal slit (Figs 603 and 
604) should be done and ar 
cumasion later when the in- 
fection has subsided 

Local Anesthesia, A 1 
per cent no\'Ocain without 
adrenalin is satisfactory The 
anesthesia consists of arcu- 
br block anesthesia The an 
athetic Is injected around 
the penis dose to Its base 
(Fig 166) and then both cor 
pora cavernosa are injected 
with a few cubic centimeters 
in order to anesthetize the 
niocosa. Occasionally hemor 
and even infection of 
^ corpora cavernosa may 
f**tdt from their injection 

The mucosa is often not satisfactorily nnesthetired in this manner and it is 
“‘***ary to Infiltrate it directly The mucosa should be aoesthetixed completely 
A constrictor Is then placed at the base of the penis and tightened pre 
vents rapid absorption of the anesthetic and controls bleeding during part of the 

operation Following the dr 
cumcislon and before sutures 
are applied the constrictor is 
loosened m order that active 
bleeders can be IigatecL In 
the damp method or in the 
circular bloodless arcuma 
Sion the constrictor is unnec 
essary 

There are in the main 
three method*^ of perform 
Ing drcumcision which may 
be modified slightly by the 



2 of dreumdrion by the donal iLv 
»t prtptrce to thit the tklo flip b 
^ hte muco*, ao latter 

when htaliin ocenn. 




Fm. 606 — Slip 1 of diTUttidsiofi by the dom] sUt 
laethorf. Tbc «Jcw of the prepuce are pwped bv /orcepa at 
the iDQcocutaBcous JuscUon The vertical dotted Uoe ladi 
catet the donal ilit asd the tnosvene double arrow or 
dotted Doe lodkato where prepuce »heuM be dhdded at 
level of bale of (dah* peoh 


j _ operator 

CiHcuucisioN The prepuce is caught at the mucocutaneous 
vFig 606) A long straight forceps Is then damped o^'er the stretched 
haa beeo*^ beyond the glans penis. The distal part of prepuce which 

— *^^ped, IS cut away with a sdssors The forceps are removed The skin 

wtth adherent prtptKc It b O'aiDy bed to break up the adheaiom (Fijr 605) 



898 


OPERATIVE TECHNIC 


slips back but sufficient mucosa has not been removed The mucosa is now tnmmed 
around up to the desired length All bleeders are ligated and four to six catgut 
sutures are inserted uniting mucosa and skin 

2 Circular Bloodless Cuff Circumcision In this operation, an incision 
IS made in the mucosa circularly, one-sixth to one-eighth of an inch from the glans, 
and a similar circular incision is made on the skin at the margin of the corona 
Both incisions are made with a scalpel The mucosa and skin are now dissected 
upward without cutting or injuring the blood vessels in the subcutaneous tissues 
and submucosa VTien properly done, there is very little hemorrhage and a good 
functional result follows The mucosa must be dissected away after the clamp is 
removed In the circular circumcision one finds that the operation takes longer 
and except for less injury to the blood vessels, it is not as satisfactory as the dorsal 

Fig 608 Fig 609 



Fig 608 — Step 3 of circumcision by the dorsal sbt method (compare with Figs 606 and 60 /) 
Note how mucosa is eierted because leiel of dmsion of the skin is higher than is that of the inner 
lajer of the prepuce 

Fig 609 — ^Technic of meatotomj 

A Sagittal section and frontal view of penis showmg very narrow ertemal meatus 
B Sagittal and frontal view of incision along lower margin of e'cternal meatus 
C Sutures (catgut) unitmg edges of urethral mucosa and skin Note larger cahber of meatus 

silt and circumcision In all operations, it is necessary, in order to obtain a suc- 
cessful end result, to remove the mucosa up to one-fourth to one-eighth of an inch 
from the corona 

3 Dorsal Slit and Circumcision A forceps (Fig 606) is placed on each 
side of the median line on the dorsal surface of the prepuce at the mucocutaneous 
junction, another pair is placed, one on each side of the frenulum at the muco- 
cutaneous junction of the prepuce A dorsal sht (Fig 607) is now made, the 
mucosa being mcised the required distance A second slit is now made first, on 
one side beginning at the frenulum and descending downward and outward, then 
extending circularly to meet with the dorsal incision (Fig 607) and in this way 
one-half of the prepuce is removed The other half is now removed m the same 
manner 

All bleeders should be immediately ligated Bleeding from the frenular artery 
should be particularly looked for From four to six catgut sutures (Fig 608) are 
sufficient to umte the mucosa and skin 
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A gauze dressing coNtrcd with viiscllnc is kept firmlj applied to the wound 
for the first twentj four hours However If applied too firmly considerable edema 
o( the gUins penis will result 


MEv\TOTOM\ 

The congenitally narron meatus is an ctiologic factor In the persistence of 
Infection in the antenor urethra About fifty per cent of men suffering with a 
chronic anterior urethritis ha\ e a narrow meatus and it is e\ ident that poor drain 
age and failure properly to flu<h the urethra through the narrow meatus may be 
a cause for the persistence of infection 

The meatus may al*^ become narTos^ as the result of infection or ulceration 
Chronic meatitis may produce a narrow meatus as the result of formation of tear 
tissue Ulceration at the meatus pirticubrK chancroids may produce consider 
able scamng and lea\e a pin-point meatus. With phagedenic ulceration and de- 
struction of the glans it Is often diflicult to locate the extremely narrow meatus 
These acquired stnetures at the meatus require meatotomy and frequent dilata 
tlon, later In order to prevent reconlractlon 

In the presence of q chronic antenor urethritis or stricture dilatation Is im 
possible if the meatus only permits the passage of a No 18 or 20 sound with 
difficulty A straight anterior KoUman dilator or <hort «iounds (Fig 80) can be 
wnploved when the patient will not submit to meatotomy The passage of a evsto- 
*CDpe b not Infrequently found to be dlfiicult or Impossible, because of a narrow 
nieatus to that meatotomy Is often a prcllminan to cystoscopy 

Anesthesia. A one per cent rwvocain solution is injected into the urethral 
mucosa at the meatus on Its ventral aspect and then the solution Is injected Into 
fi* entire balanic portion of the urethra. 

The mcifliov is made toward the ventral surface (Fig 609) of the urethra 
“d Dot dorsally A curved bistoury or a sassors Is inserted into the meatus down 
to the fofta nariculans. The meatus is divided the desired width and one half inch 
0 the balanic portion of the urethra i^j, of the mental portion within the glans 
° also divided 

Ir THE IIEATUI IS OVLV SUPERFICIALLV DIVIDCO WTTIIOUT INCISING THE DECTEH 
THE RESULT WILL BE ONLY TARTLY SATISFACTORY 

^Sounds or meatus dilators (Fig 80) ore passed Immediately following the 
totoniy to determine whether one has obtained the proper degree of dilatation 
uol suHiaently cut, the meatus can be cut further until a satisfactory caliber 
° sttabed, 

^^TDS SHOULD NOT BE ENLARGED BEYOND 31 OH 32 F This wfll eIIow 

contraction following healing the passage of a 28 or 29 sound being 
tnough for dilatation. We do not at present dilate to 35 or 38 as has been 
ta the past, 

meatus should not be cut too wide because some narro wi ng at the 
necesary to give some force to the stream When cot too wide the 
ert^ ,, ^ splashes out In some cases the condition may resemble 

g y that of hypospadias. 

^ ™ inberted following meatotomy (Fig 609) one at the lower 
thoj uniting the mucosa of the glans and urethra 

ttng hemorrhage and re-contracUom When sutures are not inserted 
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a sound should be passed daily for the first week or ten da 3 ^s to prevent heahng 
of the cut and re-contraction A small pledget of cotton inserted in the incision at 
the meatus and co\ered b}’’ \aseline often helps to control the slight amount of 
bleeding following operation 


Urethrotomy 

INTERXAL URETHROTOMY 

This IS an operation which was popular toward the end of the last centur}, 
but IS rareW emploj'^ed non 

Otis and his followers calibrated the urethra with a urethrometer and arbi- 
traril}’- determined what they thought was the necessarj’- width of the urethra 
Thus, urethrotonw was often performed for so-called strictures of wide cahber, 
which are not an indication for urethrotom\'^ at the present time The normal 
caliber of the urethra ^arles considerabh’ with narrowings and dilatations at 
various points 

Indications IMost strictures that require incision are located in the bulbo- 
membranous urethra or shghtly abo\ e, so that the vast majoriU’^ of the stnctures 
that could be cut with a urethrotome can be incised through an external urethrot- 
omy incision when one operates for strictures at the bulbomembranous luncUon 

The entire length of the urethra is incised in internal urethrotomy, so 
that for months afterward, there is incurimtion and twisting of the penis on erec- 
tion This usualh’- clears up, but is sometimes permanent, due to scar tissue in the 
corpora ca\ernosa Internal urethrotomj’- should be limited to the anterior urethra 
onlj’- Internal urethrotomy of the bulbomembranous urethra will result in unnan* 
infiltration, due to the fact that this portion of the urethra is not as well protected 
Therefore external urethrotom)’' is always indicated for strictures of the bulbo- 
membranous imethra 

The operation can be done under either local or general anesthesia and some 
ha\e performed it in the office It is best done under general anesthesia m a 
hospital 

All incisions in internal urethrotomy are m-vde dors ally, toward the 
corpora cavernosa and corpus spongiosum Ventral incision will cut through the 
urethra external^ and produce a permanent fistula, because the urethra has few 
enveloping structures 

Two types of instruments are employed for internal urethrotoma 
The Otis urethrotome for stnctures of caliber 15 or more and the iMaisonneme for 
fihform strictures 

V'lth the Otis instrument, the tip of the instrument is passed be 3 mnd the 
stncture The instrument is then dilated to the desired size and the blade pulled 
forward to dimde the stricture The blade is then returned in place, the urethro- 
tome screwed back to normal and removed This is repeated imtil all strictures 
have been cut 

V ith the jMaisonneuve, a filiform is inserted and the stricture cut from before 
backward, rather than from below upward, as with the Otis urethrotome The 
entire urethra is cut b 3 ’’ pulling the blade forward 

The Otis urethrotome is sometimes used in conjunction with external urethrot- 
omA'' In some cases, the urethrotome can be inserted upward through the external 
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urelhrotomj incision for the purpose of cutting the stneture m the anterior 
uitthra, A retention catheter Is Inserted nnd left in for a few days followInR the 
operation. 


EXTERNAL URmiROTOil\ 

Eiteroal urethrotom} is performed less often at present than in the past 
Although this operation still has its definite Indications they are relatlvTly few 
\\'bere\‘er possible strictures should be dilated rather than cut Many strictures 
that are e\-en impermeable vkill praduallj respond and allow a filiform to enter 
and thus later permit the gradual dilatation of the urethra to good proportions 
without urcthrotom> 

Indications. Urethrotomj does not In Itself complete the treatment for 
stneture. It is prelimlnar) to dilatation Strictures that cannot be otherwise di 
lated are cut, thus permitting 
the passage of larger rounds 
for dilatation 

or elastic 
micTUREs which in *pue of 
the ability to dilate rccon 
tract immediatelj after 
require urcthrot 
wny The neuralgic and 
hemorrhagic stricture that Is 
'try seasiU\>e and bleeds 
easily with dilatation should 
* 1*0 he operated 

MaRXED PERIimCTllRinS 
*ith a tight stricture of the 
postenor urethra Is an indi 
cation for urethrotomy Peri 
i^thral abscess and fistula 
° ^ penneum are nearly always associated with a stneture and urethrotomy Is 
^ necessary m order to cure the abscess and fistula 



Trinaby 


lo stneture 


dcttlavasation due to a tear or ulceration of the urethra, secondary 


requires a xn^throtomy Filiform stnetures that do not respond rapidly 


find thfM L llltUIUI BltlCLUia UUIL Xjrj IIUU ICS^llU 

^ which the subacute urinary retention Is not relieved liad best be 

“^cthrototaiied 

External urethrotomy Is performed for strictures lo- 
(Ha. 610?* j'loction of the bulbous and membranous portions of the urethra 
) Within four to five davs following the urethrotomy dilatation with 
vak he undertaken and then continued at gradually decreasing Inter 

^ treatment of stneture of the urethra. Strictures that have 
thovt dflataoon at intervals over many years equally as much as 

jj^t have not been cut 

'^throtomy is not followed by routine dilatation or only a few 
^bicture will re-contract The scar due to the operation super 
stricture upon the gonorrheal stricture and if dilatation is not 
the proper time the tough fibrous stricture which results will not be 
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dilatable The indication for external urethrotomy is, as has been previously stated, 
inability to dilate the stricture 

Anesthesia The operation should be performed under general anesthesia, 
if extensive dissection in the perineum is required Caudal anesthesia, however, 
suffices for most uncomplicated cases 

The operation is quite simple if a guide can be passed into the urethra Even 
a filiform is sufficient to guide the operator 

An impermeable stricture can, in most cases, be operated upon successfully 
through a perineal incision, if the operator is patient and careful It is seldom 
necessary to do a suprapubic cystotomy and pass a guide through the urethra 
from above (Fig 610), to locate the stricture A sound is usually passed through 
the urethra and m this way the stricture can be located 



Fig 611 — External urethrotomy The illustration on the left shows how bulb is divided 
in midhne while a grooved sound or fihform in the lumen of the urethra is held firmly against the 
perineum 

On the right note how urethra has been divided over guide and edges of urethral mucosa held 
apart by traction sutures (After Duval ) 

The patient is placed in the lithotomy position, the buttocks brought down 
over the edge of the table, so that the urethra is in the median line 

Urethrotomy with a Guide A sound, preferably grooved, is inserted 
through the meatus and passed into the bladder If a filiform only is passable, this 
IS introduced through the stricture The sound is then partly withdrawn and held 
firmly m the median line by an assistant so that it projects in the perineum The 
scrotum is pulled up and either held up by the assistant or tenaculum forceps 
applied to keep it up 

An incision is now made in the median line over the sound (Fig 611), 
beginning at the perineoscrotal junction and continuing downward to a point 
3-4 cm from the anus The incision is continued and cuts through the central 
tendon and extends to the urethra The urethra is incised at its most prominent 
point (Fig 611) and the incision then extended upward cutting through the bulb 
The sound is removed and an Otis Gorget is introduced (Fig 614) through the 
incision m the urethra, into the bladder Strictures a little higher up in front 
of the bulb, are split with a bistoury inserted in a distal direction (Fig 613) 
in the urethra 

A 29 OR 30 French sound is introduced through the meatus and ie this 



oPi-n\Tio\s o\ TiiL itMS \M) uui riiu V 
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PASSES SUCCESSFULLY INTO THE BLADDER THE CROOYFD DIRFCTOR STILL BEING IN 
PLACE THE OPERAnON CAN BE CONSIDERED COMPLETED \ large EUbbcr cathctCr Of 


a rubber tube (Fig 613) Is in 
sorted through the perineal Inci 
Mon into the bladder and the 
gnxnTd director which has acted 
as a guide is remo\cd The 
catheter is manipubted and the 
bbdder injected through it «o 
that the urine flou-s through it 
freelj The muscles arc unitc<l 
bj suture the catheter is held In 
place with silkworm gut and the 
skin sutured A compression 
bandage is applied to the per 
ineunu The retention catheter 
in the perineum is remo\e<i 
nithln four to fi\e rial's On the 
sixth da>, a 21 or 23 sound is 
passed 

It is unnecessary to Icaw an 
inljdng catheter through the cn 
tire lumen of the urethra after 
the operation because the 
urethra will regenerate rapidl> if 
onl> given a fair chance A sound 
should be passed earU because 



fm. 611— tBitrrat toms Tbe kailtf 

k tumnl aod pu«)uM alone Ihc err'oso of the eukfe to 
wait) the meatu) as neari> naraJld to Ui abaft u po* 
albte In order to nit anv atrlnure JiM diNal to the md 
aion (Culterat Urolop) D AppWon Co ) 


scar tissue forms rapldl) and tends to contract After the first dilatation sounds can 


be passed e\cr> three to four da>5 for the next three or four weeks then less often 



If onl> a filiform can be passed 
before the external urethrotomj either 
a LcFort follow up (Fig 79) or a 
Hanks bougie (Fig 201) can be in 
serled so that it is caught at the point 
of stricture and the Incision in the 
urethra made at this point and then 
continued along the filiform The 
operation is then completed as given 
above 

Urethrotomy Without a Guide 
A sound or bougie Is Inserted through 
the meatus and passed into the urethra 
as far as It can go An Incision is made 


fk, 613 — EjttnuiJntenal nrcthroiomy The Id the penneum and the urethra In 

Cbed over th. Up of th= Mund above 

the tnbo. (Guhem, Urology D Appleton Co) “C stncture Each Up of the urethra 

b caught with an artery forceps or 
tracuoD suture (Fig 611), and the staff Is removed 
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The operator inserts a fine probe through the incision into the urethra and 
after the probe has passed some distance, the urethra is divided over it and another 
pair of artery forceps are placed, one on each side, over this additional incision 
The stricture continues to be probed in this way and then incised, and the mucosa 
caught with forceps, until the entire area is cut through The bulb is, of course, 
cut through Although there is some hemorrhage after division of the bulb, it can 
always be controlled and the painful erections that sometimes follow incision of 
the bulb, nearly always disappear, after some time 



The strictured area should be dissected out carefully If this is not done, the 
operation is often a failure, fistulous tracts very frequently persisting Following 
complete division of the stricture, the operation is continued as m external 
urethrotomy with a guide 

Resection of the urethra is rarely necessary and is only indicated for extensive 

scarring due to traumatic stricture or long 
standing fistulae 

AIMPUTATION OF THE PENIS 

Practically the only indication for this 
operation is cancer If the lesion is a very early 
one and confined to the prepuce with moderate 
involvement of the glans, a low amputation is 
still feasible, if there are no palpable inguinal 
glands 

This low amputation is performed as 
follows 

(a) A narrow rubber tube is applied 
around the base of the penis as a constrictor 

(b) A racquet shaped incision is made 
through the skin at least one inch (2 5 cm ) 
proximal to the base of the glans penis (A of 
Fig 615) 

(c) The corpora cavernosa are divided transversely at a higher level than 
the skin, and the edges of the cut surface united with chromic catgut sutures 
(A of Fig 615) 

(d) The corpus spongiosum and urethra are also divided transversely (A of 
Iig 615) and a slit made along the ventral (posterior) aspect of the urethra so as 
to avoid postoperative contraction of the new external meatus (A of Fig 615) 
The edges of the skin incision are next united so as to cover the surfaces of the 
previously closed corpora cavernosa (B of Fig 615) The edges of the slit mucosa 
of the urethra are finally approximated with chromic catgut sutures to the 
skin edges (B of Fig 615) and the rubber tube constrictor removed 



' ' / 

Fig 61S — Low amputation of the 
penis 

A After a racquet shaped incision 
through the skin and transverse division 
of the corpora cavernosa and urethra, 
the latter are closed by interrupted su- 
tures through the fascia enclosing them 
The urethra is slit vertically along its 
lower edge 

B The skin edges are united to 
those of the slit urethra (After Duval ) 
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Radicai Opeiation toe Caecmoka of thi Pmrs 
Block removal of the penif and the glandi of the Inguinal region of both 
aide*, with all of the Intervemng lymphatic! (Fig S4) The tumor itself is 
enveloped in game saturated with some andseplic solution such as one per cent 
mercurochrome Usually it Is only necessary to divide the penis at its base and 
not to excise the deeper portions of tie cotTxira cavernosa and bulb We prefer to 
begin with a complete removal of all of the subcutaneous fnt and glands of the 
pubic und of both inguinal regions down to the aponeurosis of the external 
oblique on both sides The dissection should also include all of the glands nnd fat 
over Scarpa s triangle The block dissection should begin from above and be car 



Fm 616— A. Appe»nDCB of •upnp'jblc bidtlotj foDovlap uoputiUoD of penis lor cirdnomi 
B The opnhrg of the urethra 1* rhfblc clo^ to the pertoeoscnjtel /ui»ctioa 

rled downward and inward (Fig 579) toward the penis. It is unnecessary to 
sacrifice the testes Having divided the various structures at the base of the penis 
(skin corpora cavernosa and corpus spongiosum with the urethra) the corpora 
cavernosa are then drawn together (Fig 6I6) and the skin dosed (Fig 616) 
after dividing the urethra with a dorsal indsion so as to prevent stricture of the 
new meatus (Ffg 616) Ample provision for drainage of both ingufusl regions 
must be made This operation is a block dissection of all of the temtory in which 
the IjTnphatics of the penfs (Fig 54) are found as well as of the primary tumor 

H\TOSP\DIAS 

In the vast majonty of cases of hypospadias the opening is located at the 
glans or immediately below It (Figs. 223 and 224) These do not require operative 
interference and ore better left undisturbed Cases of penile scrotal and penneal 
hjposjwdlas (Fig 224) require correction Hypospadias does not occur posterior 
to the bulbous urethra. It only in\*olvTS the antenor urethra 
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Many procedures have been devised and recommended for the relief of peno- 
scrotal and perineal hj^ospadias There is, however, no operation which is satis- 
factory for all cases 

The operation is essentially a plastic one, its object being to straighten the 
penis and reconstruct the urethra 

All of the operations aim to produce a urethra by means of flaps or grafts 

Pre-Operative Treatment 

1 Penis Straightened Before an attempt is made to do plastic work on 
the urethra the first step in all operations must consist m an attempt to straighten 
the incurvation of the penis The penis is often held down or attached to the 
scrotum and transverse incisions are made to free the penis from the scrotum 
It may be necessary at times to incise the corpora cavernosa also The incisions 



Fig 617 — Glandular penile hypospadias Closure by method of Duplay, but using remo\able 
mattress silk sutures 

A Wide skin incision 
B Formation of tube 

C Closure, ligatures tied around a rubber tube (Young’s Urologj', W B Saunders Co ) 

are then united by sutures m a vertical direction and the penis held extended, 
while healing Four to six months must be allowed to elapse before any further 
plastic work on the urethra is attempted 

2 Diversion of the urine by means of a perineal urethrotomy or supra- 
pubic cystotomy and inserting a tube through the incision in the bladder until 
the plastic work is completed, is often essential to the success of anj'^ of the 
various operations 

Duplay’s Operation (Fig 623) An incision is made on the ventral (in- 
ferior) surface of the penis parallel to its long axis, about 8 mm from the mid- 
Ime on each side and extending from the summit of the glans to the hypospadic 
orifice At each extremity of this incision, others are made at right angles extend- 
ing outward about 6 mm The flap thus formed is dissected outward Shorter 
incisions from each extremity of the long incision are made extending outward 
toward the median line and produce a flap dissected inward These inner flaps 
are dissected around and sutured together over a catheter and form the inner 
layer of the urethra The outer flaps are then drawn together and form the 
outer covering of the urethra 

The perineal fistula is closed after the operation has completely healed and 
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the catheter is inserted through mto the bladder from the meatus for a few 
days and then removed 

In Becks operation use is made of flaps derived from the penis and scro- 
tum In the Nove-Jusserand operation the plastic work Is done by tunnelling and 
the use of grafts 

The danger of slough with any of the operations Is always present Avoid 
ance of tension preserving circulation to the flaps and asepsis are all necessary 
for the success of the procedure 

In the Ombredanne operation a flap of skin from the prepuce penis or 
scrotum is turned up in the form of a pouch In successiv-e stages to construct the 
urethra No diversion of the stream Is necessary This procedure has become 
popular in recent jears 


EPISPADIAS 

This condition which Is the opposite of hypospadias is usually associated 
with exstrophy of the bladder but also occurs independentlj These patients are 
usually Incontinent Youngs operation is the most satisfactory and consists of 
reconstruction of the \'esical sphincters in order to restore continence and repair 
of the urethra m a manner similar to that of the Beck operation for hypospadias. 
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OPERATIONS ON THE PROSTATE AND 
SEMINAL VESICLES 

PROSTATECTOMY OPERATIONS ON THE TRIGONE 

YOUNG TECHNIC OP PERINEAL PROSTATFC- TRANSURETHRAL RESECTION OI TIH PROSTATE 
TOMY AND OTHER IHADDFR-NECK OBSTRUCTIONS 

SUPRAPUBIC PROSTATECTOMY PROSTATOTOMY 

LATE COMPLICATIONS OF PROSTATECTOMY OPERATIONS ON THE SEMINAL VESICLES 

OPERATIONS FOR CARCINOMA OF THE PROS- VESICULI CTOMY 
TATE 

PROSTATECTOMY 

Young Technic or Perineal Prostatectomy 

A special urologic operating table with adjustable leg supports and an auto- 
matic perineal elevator permits placing the patient in an exaggerated lithotomy 
position so that the plane of the perineum is as nearly horizontal as possible 
Imperfect position makes the 

operation a much more diffi- Fic 619 

cult one When the patient is 
in proper position, a No 24 
sound IS passed by the oper- 
ator until he IS certain that 
the beak is well within the 
prostatic urethra, when the 
handle of the sound is given to 
an assistant 

Fig 618 


Fig 618 — Skin incision employed by Young for prostatectomy (perineal) 

Fig 619 — Penneal prostatectomy Dissection to show position of transversus perinei muscles and of 

bulbous portion of the urethra 

The perineal incision (Fig 618) is in the form of an inverted U, the apex 
being one and a half inches in front of the anus and the two branches running 
backward within the ischiopubic rami for a distance of about two inches on each 
side This incision is carried through skin, fat, and subcutaneous fascia The 
bulb IS exposed (Fig 619) but not opened 

By blunt dissection with the finger and handle of the scalpel (Fig 620), 
the space behind the transversus perinei muscles (Fig 619) on each side of the 
central tendon and in front of the levator am muscles is opened up In introduc- 
ing the finger, great care is taken so that it shall be directed slightly upward and 
908 
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forward to avoid going toward the rectum the operator being sure that the line 
of dlisecUon is back of the tnangular ligament on each side The lateral spaces 
having thus been opened up, a special bifid retractor faclbtates the neat step b> 
making traction upon the central tendon and thus drawing the bulb well up into 
view (Iig 621) and at the same time pushing the rectum back out of the way 
Shailp DiESECTtON The operator then cuts across the central tendon (Fig 
621) close to Its attachment anteriorly to the bulb until the region of the recto- 
urethrabs muscle is reached At this point it is best to remove the bifid retrac 



SI pariactl prortltcctoiny opcfilng up ipucc tm e*di lido of conlwt totidon bj 

Mont d mcctyp fiojreT aabted by hxndtc oi icalpeL Opmior careful to no behind tranr%Tr»uj 
prrW moKla lud irianRulir Haanwit. <S« flj. 5M ) PiartSct of Urofo*> U B 

MUBoen Co ) 

tor and fnsort a ^rnall simple retractor (mtbout a postenor lip which mlRht in 
jure the rectum) and thus ntake taut the recto-urethralla muscle (Fig 622) which 
running from the rectum to the membranous urethra and Irlanguiar ligament 
produces the anterior pouch of the rectum This muscle ctATrs the membranous 
urethra (Fig 622) and great care must be taken to gel a good exposure and to 
dldde the muscle well forward (Fig 623) «o as to avoid fnjur> to the rectum 
vrhlch can be pushed backxrard b> blunt dissection with the handle of the Jcalpel 
thus espo<ing the membranous urethra and apex of the prostate B> the uvs 
of a «pedal grooved retractor which Is <o constructed as to encircle the mem 
branous urethra anterior traction draws forward the trlangubr ligament and 
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most of the fibers of the external sphincter (Fig 622) With care the operator 
IS able to push forward the remaining circular muscle fibers and to push back the 
rectum sufficiently so .as to expose a small area of the apex of the prostate and 
to make an incision upon the urethral sound, through the membranous urethra 
where it joins the prostate, thus carr 3 ung out a urethrotomy entirely behind the 
external sphincter and effectively guarding against postoperative incontinence 
(Fig 624) The edges of the urethrotomj'- incision are then picked up with Allis 



Fir 621 — Young’s perineal prostatectom\ Traction made with bifid retractor Dmsion of central 
tendon just behind bulb (Youngs Practice of Urologa Y B Saunders Co ) 

clamps (Fig 665), the operator being certain that the mucous membrane is en- 
gaged, after which the sound is removed from the urethra A straight sound is 
passed through the urethrotomy incision into the bladder (to make sure that 
the passage is clear) The prostatic tractor (Fig 625) is then introduced through 
the urethrotomy incision into the bladder, opened out and traction (Fig 626) 
made In this way the prostate is brought much closer to the perineum and an 
inspection will generally show that it is still covered by a fibromuscular layer 
through which it is necessary to go before the capsule is reached In fetal life 
the peritoneum extends down almost to the perineum, but subsequent!}^ these 
two layers become approximated (Fig 41) to form the anterior and posterior 
layers of Denonvillier’s fascia (Fig 626) Between these two la 3 '^ers lies the route 
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for the proper oposure of the prostate and seminal vesicles. This part of the 
operatioQ is the most impor 
tant as to detail for if the 
operator does not satislnctor 
ily divide the postenor layer 
of Denonvilliers fascia and 
attempts to push the rectvon 
back before so doing it Is not 
difficult to penetrate the rec 
turn Practically all injunes 
of the rectum during penneal 
prostatectomy are due to such 
a failure in technic- In order 
therefore to be sufficiently 
careful It is advisable while 
drawing the prostate ysp into 
the wound with the tractor 
(Fig 625) to make an md 
Sion on each side upon the 
apex of the prostate and push 
back the tissue* carefully un 
til the pearly white anterior 
la>er of Denonvilberis fascia 

which closely covers and In pw mcOod of idolt pehrts tbowtas ih 

rrality forms part of the pro* smsuotUciDT il* ttfeilon «i*da* brtwwri tbe titrni*! \'«I 
»+«♦{/» A< ^ ipblaeUT (EVS) iDd tbe rwtocmlmlb nmide (RU) 

stauc capsule is reached As of Dr UDi 7 B Wmon.) 

soon as It Is exposed on either 

side, It IS quite easy to follow this white covenng of the prostate across to the 

other side and to divide fiber* 
running to the rectum, which 
IS then \ery easily pushed 
backward by blunt dlsection 
A posterior retractor, which Is 
slightly curved not too deep 
and has no posterior lip is 
then carefully introduced in 
front of the posterior laj'er of 
DcnomalHers fascia and lesn 
tor musdes and traction made 
thus drawing backward the 
rectum with the central ten 
don the rectourethrabs and 
le\Titor ani (on each side) 
muscles Bj the U5e of nar 
r><i. til— p^rinral pn>«utrrtoiny iiwwhn; dh-blon lateral rtlracton an 

of rrctoomhnit. excellent \1cw of the en 

tire posterior surface of the prostate can now be obtained (Fig 626) If 
it is nece<i<aiA to the region of the seminal s'e*ide< this can be ac 
compllshed b\ further blunt dl^^ection on each side In his latent technic 
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Young^ makes a single lateral capsular incision almost parallel to the urethra and 
just external to the verumontanum and ejaculatory ducts This incision opens 
the urethra along its left lateral wall to the middle lobe 

The enucleation of the lateral lobes which was started with the scalpel 
IS completed with the finger, the tractor being carried downward With the trac- 
tor held vertically, beak directed 
downward, the lateral lobes having 
been freed, the mucous membrane in 
front of the middle lobe is divided 
transversely with a scalpel, the ejacu- 
latory ducts being pushed backwards 
with the finger 

The middle lobe, attached to 
the already freed lateral lobes is sep- 
arated from the sphincter and vesical 
mucosa and enucleated from behind 
forward 

It IS very important to prevent 
injury to the rectum If accidentally 
entered at the beginning of the opera- 
tion suture the wound and discontinue 
the perineal operation Do a cystotomy 
and remove the prostate suprapubic- 
ally later as a second stage procedure 
If not discovered early, or if it oc- 
curs at the end of the operation, a 
urethrorectal fistula develops which 
is very difficult to repair, and often 
intractable 

Drainage and Packing Until recently. Young employed the Davis mod- 
ification of the Pilcher bag for the control of bleeding after perineal prostatectomy 
During the past few years, however, an attempt is being made to avoid leaving 
even such an inflatable rubber bag, by slibstituting sutures inserted, through the 
edges of the vesical orifice similar to that employed in suprapubic prostatectomy 
After the operator has satisfied himself by digital examination within the sphinc- 
ter that all hypertrophied tissue bars and contracture have been removed and 
the bladder searched for calculi, a large drainage tube is introduced (and beside 
it a small gauze pack) within the vesical orifice The lateral cavities are packed 
sufficiently tight to stop all hemorrhage The drainage tube is fastened to the 
lower angle of the wound on the right side, the gauze packs are brought out in 
front of the tube and the apex and one angle of the wound closed up, leaving 
about two thirds of the wound open on one side for drainage and packs 

The technic of this operation has been improved upon recently by making a 
smaller perineal incision close to the anus, and by exposing the tissues as little as 
possible Belt has recommended a procedure which in essence consists of separat- 
ing all the structures up from the rectum in the approach to the prostate 
Anesthesia for Perineal Prostatectomy Spinal anesthesia is the best 

" See Modem Urology (edited by Dr Hugh Cabot) 1936, 1, 746, pubhshed by Lea and Febiger 



Fig 624 — Membranous urethra exposed, in- 
ased longitudinally upon sound, and edges of 
urethrotomy incision grasped with Allis clamps 
(Courtesy of Dr H H Young and W B Saun- 
ders Co ) 
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for pennea] pro3tatectom> 50 to 75 milUgrania of novocain gives satisfactory 
anesthesia. Caudal anesthesia alone falls in a large percentage of mw A com 
bmatlon of caudal and gas anesthesfa can also be employed 
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Technic Following the injection of 250 cc of sterile water to distend the 
bladder, the catheter is withdrawn Some prefer to clamp the distal end of the 
catheter with an artery forceps or insert a cork into the lumen to prevent the 
fluid used to distend the bladder from escaping In spite of such precautions, 
the patient often expels the catheter and the bladder contents If this occurs, it is 





Fig 626 — Young’s perineal prostatectomy Tractor opened out and prostate drawn 
Posterior layer of Denonvillier’s fascia pushed back with rectum, exposing the prostate coverra 
with anterior layer of Denonvilher’s fascia Insert shows that in very adherent cases it is onlv 
necessary to expose apex of prostate s ifficiently to make incisions for enucleation of lobes (Courtesy 
of Dr H H Young and \V B Saunders Co ) 

advisable to occlude the urethra, after filling the bladder, with a loop of muslin 
bandage tied around the penis We prefer to place the patient in a moderate 
Trendelenburg position, because it facilitates displacement upwards of the peri- 
toneal fold (Fig 40) and thus to avoid opening of the peritoneal cavity The 
technic of suprapubic cystostomy will be described in Chapter 52 (Operations 
on the Bladder) 
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As THX rn«T step’ in the actual removal of the gland the mucous mem 
brane around the mteraal urethral onfice or that overlying the intravesical part 
of the prostate E carefully indsed with scissors in order to avoid irregular 
laceraPon of the mucous membrane In the subsequent enucleation (Fig 629} 
The absence of an anterior lobe favors a cleavage plane for the enucleation In 
the antenolateral wall of the prostatic urethra, which may be established by the 
index finger The enucleation is then completed with the finger or instrument 



627 — ^Young’* prriiwd pnaUlfctomy Bllddk lobe ttUched to latetil lobe* b behic 

^p^rited iroiB ipbittcUr tnd retkxl muco*. Floor of urttiu*, vennoontaiium »od ejictilatory 
duct* lie bcoeeth finger (Courtesy of Dr H. H. Voung tnd B Stunden Co ) 


throughoat the entire arcumference within the capsule (Fig 628) In cases of 
adenomatous hypertrophy the cleavage plane is very definite and entirely within 
the capsule* of the gland It is most readily established anteriorly and when 
accurately obtain^ favors the enucleation of the entire adenomatous enlarge- 
ment of the median and lateral lobes Intact and at times with the entire dr 
cumfcrencc of the prostatlc urethra 

This operation makes possible a careful eadsion, with sdssors, of the gland 
or Its obstructing portion under guidance of the eye 

iNtpEcnos OF THE PH 08 TATIC CAPBuli is esscDtial to make sure that small 


^ ^ pmol*krn to ejuott from bk mide (Suit. Gywu 

™ ^ CDnfc for tie Dhatratiau (F!f». 62S-W locfuifve) 
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adenomata do not persist Such adenomata have been known to continue to 
grow and produce obstruction, so that subsequent removal is required 

Hemostasis Pilcher’s modification of the Hagner bag is likewise a most 
effective method of hemostasis The bag is usually adequate in controlling bleed- 
ing, not only from the capsule but from the vesical neck, as well Judd and 
Cabot were the first to advocate interrupted sutures at the vesical neck to control 
bleeding, and hemostasis is most complete when the sutures are used m con- 
junction with the bag Trauma to the urethra by the use of a special sound in 
the introduction of the bag, is obviated by passing a urethral catheter as a guide 
for the sound which may be passed before the urethral tube is attached The 
urethral tube of the bag is withdrawn, attached to the sound and the bag drawn 



Fig 628 — Onc-stagc supnpubic prostatectomy under visual guidance a The mucous mem- 
brane around the internal urethral orifice or that overlying the intravesical portion of the gland 
IS incised with scissors m order to avoid irregular laceration of the mucous membrane in the 
subsequent enucleation, b the cleavage plane in adenomatous hypertrophy of the prostate is 
established in the anterolateral wall of the prostalic urethra, and is carried about the entire 
circumference of the gland within the capsule (Courtesy of the Mayo Clinic ) 

into place, impinging on the vesical neck or internal sphincter, rather than pass- 
ing entirely into the prostatic capsule, so that it may supplement tlie sutures, 
m control of bleeding at the vesical neck, and the traction on the bag may be 
exerted on the base of the bag at the vesical neck, rather than at the apex of 
the bag on the external sphincter The bag is distended with water to the point 
of complete hemostasis The amount of distention necessary is not constant, but 
varies with the size of the prostate and the size of the capsule after removal of 
the gland Excessive distention of the bag is not essential to the complete con- 
trol of bleeding and may exert a harmful effect on the sphincters of the bladder 
With complete hemostasis, suprapubic drainage is maintained only while the 
bag IS in position A No 30 male catheter provides adequate drainage and allows 
a sufficient opening on its removal, for the suprapubic withdrawal of the col- 
lapsed bag The traction that is necessary to retain the bag m place may damage 
the external sphincter and cause incontinence Although the Pilcher bag is still 
employed by many, a small gauze packing is preferable, and this, together with 
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juture of the vesical neck svUl control bleeding m practically all cases In the 
one-stage operation a urethral catheter is usuaUy left in place for 4 to 5 days 
or until the suprapubic wound closes. The bladder Is snugly closed about the 
amrapuhic tube of the bag and catheter with plain catgut the first row approii 
matiog the edges of the mucous membrane and the second row appronmating 
the edges of the muscle m the bladder wall The fasda is dosed with chromic 



Fsa. 629 — ^TmtiDcirt of the repeal defect- la the ajicipo»ed opention lirefokr t>*» of 
axicoKa meiobmif miy percfit to become •BgluUmted ud form t dlaphngm wtac qu eot 
obrtmctioQ it the veia] neck. Tbii b obvfaued by obuiirin* the expoiuic of the one-iii*® 
opentfoD ftjjd fadilng the mocoos metobruae vftb icdbaon before the cniideaUaA, or trtmmtnj 
off the tip hiimedlitdy ifter rcmovil of the a. At the completion of the opentkn the 

neck of the blidder ihoold proent i clem ott dccmnfcreiice devoW of fiTes:tilir bcemtkm oc 
Up of imifOQy jDcmbnac b, ioqiectfoo of the Intoior of the proititic apsile ifter removal of 
the ^md bmrret ipfnst the ovmlght ol penbOof idenoroita or irapnenU of glud Utfue. 
(Coarteay of the ilayo COofe.) 

catgut and the skin and subcutaneous tissues approximated with interrupted 
aflkworm sutures. It Is odviteble to dram the extraveslcal space for forty-eight 
hours with a split rubber tube 

Two-Step Prostatectomy (without intravesical Inspection) This is the 
safest and most satisfactory procedure lor enucleation ol the prostate The blad 
der IS opened In the manner described In Chapter 52 under Suprapubic C>’»tot 
omy The interval between this first step and that of removal of the prostate 
must necesearily vary with the local and general condition of the patient as was 
explained In Chap 18 A penod of 10 days to 2 weeks usuaJIy ^pscs between 
the cystotomy (which should be done under local anesthesia) and the pros- 
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tatectomy which can be done rapidly iinder inhalation anesthesia It is impor- 
tant that the patient be up and walking for a few days before the prostatectomy 
The advantages of the two-stage operation are evident The prostate shrinks in 
size, infection is better controlled, and hemostasis is much easier than after the 
one-stage procedure 

With as little reopening as possible of the granulating opening m the ab- 
dominal wall and perivesical tissues, one finger is inserted into the bladder 
Having located the internal urethral opening, the mucous membrane just be- 
hind its lower border is broken through with the index finger on the side nearest 



Fig 630 — Bimanual prostatectomy followmg previous cystostomy The mdex finger of the 
right hand in the anus elevates the gland for digital enucleation with the index finger of the 
left hand This is necessary only in the two-stage operation, and facilitates the procedure m 
heu of exposure (Courtesy of Dr V C Hunt of the Mayo Chmc ) 

the operator, and the intracapsular enucleation continues If a large middle lobe 
exists, the enucleation begins along the line of junction of its posterior border 
with the trigone If much resistance is encountered, a long sharp-pointed scissors 
is used We have also foimd that one finger (index) introduced into the rectum, 
aids greatly (Fig 630) in lifting up the prostate The simplest procedure is by 
sweeping movements of one or two fingers, introduced through the suprapubic 
incision, to enter the line of cleavage between the adenomatous prostate and the 
“surgical” capsule (see Chap 18) In some cases, the adhesions along the pos- 
terolateral aspects of the lateral lobes with the posterior commissure and ad- 
jacent perirectal and penvesicular (seminal) tissues, are very firm It is m such 
cases that one can appreciate the aid given by a gloved finger lifting up the 
prostatic bed from its rectal side (Fig 630) 



OPERATIONS ON THE PROSTATE AND SEMINAL ITISICLES 910 

After the enudeaUon of the lateral and nuddle lobes of the prostate has 
been completed, the specimen should be examined grossly to see whether it has a 
smooth surface or Is nodular, that is, presents many adenomatous elevations. It 
IS m the latter class of cases, that small adenomata may r ema in attached to the 
inner aspect of the prostatlc bed, hence It shonld be a routine procedure before 
any attempt Is made to check the bleeding, to palpate every portion of the bed 
for adherent adenomata, in order to avoid recurrences or rehrmaUon as far as 
possible. It is unavoidable In suprapubic prostatectomy (and equally true of the 
majonty of cases In which the perineal 
operation is performed) to include a 
portion of the prostatic urethra with the 
enucleated lobes It is so firmly attached 
to the adenomatous enlargement that 
one can only with difficulty, separate 
the urethra from the lobes in the speci 
mens. Fortunately epitheliallzatioo of 
the defect occurs rapidly so that stric 
ture formation, etc, to which we will 
refer shortly is comparatively rare 
Hemostasts ano Closube or the 
Tuo-Stzp Wounu (Jauzc packs are 
satisfactory for the control of bleeding 
after the removal of the prostate by the 
two-step method. The gauze packing is 
inserted to fit the bed snugly but not 
too firmly These patients have consider 
able postoperative spasm from either 
the pack or tag It is best to Tvait 48 
hours before removing the packing This 
should be done carefully In order to 
avoid hemorrhage If removal b pain- 
ful, it IS best to give the patient a abort 
mtrous cudde anesthesia. In doing the 
prostatectomy at the second stage there 
is no advantage In plaang the patient 
in the Trendelenburg position The 
prostate cannot be brought up closer 
except by the rectal finger and the patient Is much better off lying flat on the 
table In the ideal two step prostatectomy It Is not necessary to suture the bladder 
The bladder wound doses rapidly If the bladder has been attached too dosely to 
the musde at the time of the cystotomy it should be separated. This is usually not 
necessary It 15 however necessary to unite the fascia well for ventral hernia 
is a frequent complication unless this Is done A suprapubic tube is left In place 
^ 5 days and then remov-ed. The patient then goes about with open suprapubic 
drainage until the suprapubic wound closes, 

P<^pntATivi; Caw: These paUents get along best without any Irrigations 
or other local treatment untfl after they have begun to void and the wound Is 
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Fio. 631 — View from %'esiail ride of 
a tUdeture at the junctioo of the bladder 
and poaterior cod of the proaUto bed 
(upper OlaitradoD) 

b bedional yfew of *Dch a ftrfctore 
tbowlne prostatic bed aod Its complete 
HparaoDO from bladcfe lumen by the 
■trfctiire, thus favoring stagnation and In- 
fection (Courtesy of Sir j W T Walker ) 
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practically closed Many patients develop a slight fever, and others a high fever 
with chill, when they begin to void — the so-called “closing fever” due to sudden 
reflux to the kidneys, or as the result of rapid systemic absorption from the 
infected prostatic bed 

Late Complications of Prostatectomy 

We are indebted to the late Sir J W Thompson Walker of London for 
directing our attention to some of the late complications of suprapubic prosta- 
tectomy Similar complications may also follow enucleation by the perineal route 
Urinary incontinence is one of the complications that may follow perineal prosta- 
tectomy Even when most carefully done, incontinence of varying degree will 
occur in a small percentage of cases following perineal prostatectomy The com- 
plications to which we wish especially to refer because they may be the in- 
dication for a secondary operation are shown diagrammatically in Fig 253 



Fig 632 — a Method of resecting the shelf (see Chap 18) between prostatic bed and floor 

of bladder 

b The shelf is grasped by forceps (Courtesy of Sir J W T Walker ) 

They are 

1 Stricture at the junction of the prostatic bed and bladder (Fig 631 ) 

2 Stricture at the junction of the anterior end of the prostatic bed and 
urethra 

3 A combination of both of the preceding so that an hour glass deformity 
results (Figs 253 and 254) 

4 Shelf formation, i e , there is a projecting edge from the trigone, across 
the roof of the cavity, from which the prostate has been enucleated 

These complications are one of many causes (see Chapter 18) of unsatis- 
factory results after suprapubic (and possibly after perineal) prostatectomy 
Walker has suggested several methods to correct such complications (if dilata- 
tion with sounds or Dougies does not suffice) The “shelf” can be very readily 
corrected through a suprapubic incision by a wedge-shaped incision as shown m 
Fig 632 or by transurethral resection The contracture at the urethrovesical junc- 
tion (Fig 631) can be best corrected by transurethral resection 
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QpT-PATtnN^ roR Carcinoma ot the Prostate 
We have done lounge Radical Penneal pro!tatectom> for cardnoma In 
over 2S cases Unfortunatelj , it is verj difficult to recognize an early carcinoma 
clinically for which this operation is indicated Most of our patients already 
presented involvement of the seminal vesicles The operation consists of the 
removal of the prostate with Its capsule the seminal vesicles and ampullae, and 
most of the trigone The membranous urethra is then united to the trigone The 
urologist who has had some cspericncc in perineal surgery will find this pro- 
cedure not as difficult as it appears However, the successful cm! results arc too 
few to jusUfj this procedure, eveept in carefullj selected cases Permanent 



Fra. 6J3 — Ptmch opentkin The Instnunent b dni^ outward artO tie median bar iDp» 
into the fenntn ttoppfai* Cow o( urine tod prcvtnUim uny lurtbei withdrawal ol the InUnimort 
The hands of the operator are shown ready to push tbo looer tube borne OfOUDKS Urology W B 
Sitrodm Co ) 

c>'5tolomy has ■until recently been the operation of choice when obstruction 
develops However as stat^ previously in Chapter 18 transurethral resec 
tlon is ideally suited for the relief of obstruction at the bladder neck due to 
carciDOTna of the prostate. 

OPERATIONS ON THE TRIGONE 

In Chapter 18 attention was called to the work of Young and Weaon on 
hypertrophy of the trigone in cases of prostatic obstructfon. They have suggested 
resection of the greatly thickened Intcniretenc ligament and adjacent portion 
of the trigone through a suprapubic incision Himnan and Wesson have (1926) 
^rted a case which was greaUy helped by this procedure Young (Practice of 
IMogy Vol 2 p 369 1926) states however that resection is seldom indicated 
because hypertrophied trigones generally atrophy when the obstruction at the 
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vesical neck is relieved so that the muscles of the trigone no longer are obliged 
to exert abnormal force to open the vesical orifice 

TRANSURETHRAL RESECTION OF THE PROSTATE AND OTHER 
BLADDER-NECK OBSTRUCTIONS 




1 


Various attempts have been made during the past century to relieve bladder- 
neck obstruction by mtra-urethral instrumentation Notable among these were 
Guthrie m 1830, Mercier in 1841, and Bottini in 1877 The Bottini galvano- 
cautery was widely used and discarded because of severe hemorrhage and 
infection and high mortality Young’s Punch (Fig 633) m 1909 was a consider- 
able advance ovei the previous instruments, for it permitted visualization, and 
some degree of accuracy in removing the obstruction However, the credit for 
development of the present day interest in electroresection is due to Caulk, who 
_ ^ in 1920 presented his electric cautery punch 

The instrument generally employed at the present time is the 
Resectoscope (Fig 634) The work of Stern and Davis in perfecting 
the resection loop that has been added to the McCarthy Foreoblique 
cysto-urethroscope, with the addition of a bakelite sheath, imme- 
diately popularized this procedure The electric diathermy unit has 
a cutting current for resection, and a coagulating current for 
hemostasis The spark gap current (Figs 635 and 636) is the best 
The Braasch-Bumpus Thompson (Fig 637) Punch is the other 
type of instrument used This is a “cold” knife, tissue is removed 
in somewhat the same principle as in the old Young’s Punch Bleed- 
ing IS controlled whenever necessary with a Bugbee Electrode 
attached to a coagulating current 

Although otlier theories have been presented attempting to 
explain the mechanism of bladder-neck obstruction, clinical ob- 
servations point to a purely mechanical basis as the explanation 
of their pathologic physiology Thus, with the relief of obstruction 
by the restoration of a proper channel, symptoms are relieved 
Although experience with surgical prostatectomy has shown the 
necessity of removing the entire hypertrophied prostate, trans- 
urethral resection apparently accomplishes the desired results in 
the minor degrees of hypertrophy by producing a level channel from the trigone 
to the verumontanum without removal of all of the hypertrophied gland The 
resectoscope has permitted better visualization of the prostate and prostatic urethra 
than was ever possible prior to its use, so that we have a better conception of 
pathologic changes m the prostate 

Before attempting resection, a large experience in cystoscopy is necessary 
The patients must receive the same careful pre- and postoperative care as in 
ordinary prostatectomy This is a major hospital procedure In the hands of some 
who have had a large experience, the results have been gratifying, some report- 
ing a mortality as low as one to three per j::ent 

The advantages o£ resection are th^r ^it avoids an open operatm n, and in 
many cases a mar ked reduction of the period of hospitalizat ion, as compared 
with perinearor suprapubic prostatectomy 


Fig 634 — The 
Resectoscope 
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The penod of time elapsed since this procedure has come mto general use 
IS as jet not long enough to evaluate the permanency of the end results How 
ever resection can be repeated if necessary thus permitting relief it there be 
recurrence of obstruction 


Fio 63S Fio. 636 

A 



Fic 635 — A, Diithcmv trtdt iritb ■ tpark-fap mechanlsin for current to rcKCtion. B Show* 
of mcdiin bar h)'pertropby C Same u B wflfa r ew cto*cope to piacr ihcnrton irca 
that ha* b«n rejected 

Flo. 636 — Duthenn> uoh «llh « combtoatlon of tube ind (park pap cmi cpt for rweetion 

Some UTo\ogisl5 perform rweetion In multiple stnpw at \'anous intm-al* 
making it a «afer procedure HowexTr the time consumed for hospitalization of 
patient with multiple resections is often greater than for two-stage prostateclomj 
The chief advantages of the procedure are 




924 


OPERATIVE TECHNIC 


J (1) Infection and Hemorrhage These have been discussed in chapter 18 
(2) The end results are at times unsatisfactory, the urinary frequency 
may persist, and the urine remains cloudy for a long time T he limits of ope ra- 
tion in resection are the trigone postermrly, and the verumontanum anteriorly 
However, the hypertrophied lateral lobes may extend anteriorly in front of the 
veru, so that the verumontanum is sometimes situated in the middle of the 
hypertrophied prostate If the resection is carried in front of the veru the external 



Fig 637 — Thompson Direct Full Vision Rcscctoscopc The instrument is a direct vision knife 
punch From above downwards Instrument ready for use, obturator, sheath, punch, coagulating 
electrode for those who prefer to coagulate the tissue before excision 

sphincler ma y be destroye d, and incontinence result Although surgery carries 
with it the danger of shock to the debriitdted patient, it is well to note that intra- 
urethral manipulation may produce even greater shock Until recently, many 
urologists felt that cystoscopy preliminary to prostatectomy was often a more 
formidable procedure than suprapubic cystotomy Tim resectoscope is usually of 
28 F caliber, larger than the cystoscope, which is usually 21 F Resection s 
s hould be done rapidly, prolonged instrumentation is the c hief factor in shock 
Occasionally the markedly h 3 q 3 ertrophied pr ostate will not- Permit the insertion 
of a resectoscope Urethral fever and chill may follow resection, as it frequently 
do^s following any urethral instrumentation 

Technic We have been well satisfied with simple caudal anesthesia using 
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2S to 30 cc. of 2 per cent novocaine We ha^c gKen a general anesthetic in o^y 
a few cases. Spinal anesthesia Is most frequenU> used Good anesthesia for 
30 to 45 minutes can be had with 50 milligrams of novocaine intraspinally 
CHerdistentlon of the bladder during the 
operation is more likely to occur with spinal 
anesthesia, and may result later in QtOTi> of 
the bladder which persists for a long time 
causing \’ar>ing degrees of urinaiy reten 
Uon The purpose of the resection is to cut 
a les-el channel from the trigone to the 
vein thus large amounts of tissue need not 
be removed in median bars and small middle 
lobes. Very frequentlj two median and two 
lateral cuts will accomplish the dcsiretl re 
suit In median and lateral lobe hxTw 
troph> one lobe should be resected at a 
time with os man\ cuts as are necessnrx 
before beginning with the other lobe It ii 
best to resect the floor of the bladder nock 
last This is the point where much bleeding 
Is likely to occur and where the operator 
must be most careful not to cut too deepl> — 
undermining of the trigone and m]ur> to the 
capsule with extravasation (Fig 638) moj 
result One should remove as much tissue as 
IS necessary to give a proper channel Bleed 
mg should be controlled at time of operation 
by the coagulating current There should be 
a continuous flow of the Irrigating medium 
when resection Is done Some operators 
mate a number of cuts rapidly allowing the 
resected tissue to fall into the bladder and 
then reroo\e these with the Ellik evneuator 
Not more than 45 ndnutes should be allowed 
for resection If more tissue is to be removed this should be done as a second stage 
procedure Large amounts of tissue con be removed through the resectoscope 
A finger m the rectum acts as a guide to prevent cutting too deeply after much 



Fjo. WS — Ntcropjv iptdmen of per 
foniUon of urrlhra icKfiated b) ^lou 
rod foUowlnjj trtmurcthral roectlon of 
lie pfostkle 



Fio. 630 — Foley beinoiUiUc beg boUow tip Slxe 22 F 


tissue has already been removed It also pushes the lateral lobes Into view and 
males tliCTn accnsiblc to the resecting loop A retention catheter— large caliber 
kt operation This sbouid be imgated frequenti, to prevent 

blocking The Foley Alcock catheter (Fig 639) with a hemostatic b£^ is particu 
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larly satisfactory Traction can be employed and continuous irrigation used The 
catheter is removed in 2 to 3 days following opera tion 

PROSTATOTOMY 

This IS usually done for drainage of a prostatic abscess and is a simple proce- 
dure The patient is placed in lithotomy position as for perineal prostatectomy and 
oblique incisions are made on either side of the midline A blunt curved forceps 
IS then inserted into the space behind the transversus perinei muscles and 
to one side of the central tendon and carried into the prostate first on one 
side and then the other A finger is kept in the rectum during the entire opera- 
tion as a guide The forceps breaks through the prostatic capsule and pus imme- 
diately appears if present Very often a suspected abscess proves to be merely 
a severe prostatitis Drains are inserted on both sides Prostatotomy is occa- 
sionally necessary for intractable chronic prostatitis that has not responded to 
all other forms of treatment The prostate is exposed as for perineal prostatec- 
tomy and multiple incisions are made, some tissue is also removed 

OPERATIONS ON THE SEMINAL VESICLES 

The various procedures for puncturing the seminal vesicles through the lectum 
and perineum have been mentioned in Chapter 19 The aspiration and irrigation 
of the vesicles or the injections of antiseptics about them, are seldom successful 
and are not without danger 

Irrigation and medication of the seminal vesicles through the ejaculatory 
duct, when possible, does not accomplish all that is desired, for the fluid cannot 
be forced beyond the seminal vesicle into the vas deferens, except m a small 
percentage of cases The ampulla of the vas is always infected when the vesicle 
IS involved and the inability to medicate it through the ejaculatory duct, mini- 
mizes the value of this procedure 

Vasotomy has been discussed in Chapter 19 By means of injection of the 
vesicles through the scrotal vas one can medicate the entire vas, ampulla and 
vesicle This is the ideal procedure for direct treatment of the vesicles and very 
satisfactory Vasotomy should always be attempted two or three times and all 
other systemic and local treatments employed, before resorting to extensive 
surgery of the seminal vesicles ' 


Vesiculectomy 

The only major operation that should be performed on the vesicles is their 
removal — vesiculectomy Vesiculotomy, incision of the vesicles and drainage 
of these structures, employed at times, in the past, has been discarded It is 
impossible to know whether all the irregular tubules of the vesicle has been incised 
and drainage is obtained 

Technic The removal of the vesicles is done through a perineal incision 
(Fig 618) and with the same technic employed by Young for the removal of 
the prostate by the perineal route With the aid of a long tractor in the urethra, 
the posterior surfaces of the seminal vesicles are brought into view (A of Fig 
640) An incision is made in Denonvilher’s fascia (B of Fig 640), and this is 
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stripped from the prostate vesicles and ampulla, exposing the latter structures 
The vesicles and ampulla must then be isolated and stnpped away from their 
adhesions particularly those at the upper end (C of Fig 640) This is often 
difficult and must be done carefully 

After the vesicle has been freed at its upper portion a clamp can be passed 
between the vesicle (C of Fig 640) and the bladder and In this wa> more of 
the seminal vesicle freed Both vesicles are completely mobilized and delivered 

They are then dissected out near the urethra and divided here The ampullae 
are also clamped off and the end of the vas ligated and then the ampullae 
cut off 


ABC 



Fbx 640— Thm ma$t bnporUot Mepi Is MtslssJ vedcuWctomy (lee tcrt) 


Vesiculectomy is a major procedure and should only be emplo>Td as a last 
resort 

Tbe damage to fltmctores of the penneum the often resulting Impotencv 
and the not Infrequent failore to cure should all be considered The ampulla 
of the vas should ^ways be removed with the vesicle in order to remove a seat 
of Infection equally as Important as the vesicle 

Indications Vesiculectomy Is performed to remove the chronically infected 
vesicle which Is giving rise to local sjmiptoms and acting as a focus of infection 
We have done Young s radical removal of the seminal tract in 10 cases 
Removal of the seminal vesicles Is defimtely indicated when locahied tuberculous 
abscess of the vesicles Is present Most of the 10 patients were markedly Improved 
It is definitely indicated in selected cases. 


CHAPTER 50 


OPERATIONS ON THE SCROTUM AND ITS 

CONTENTS 


OPERATIONS ON THE VAS DEFERENS ORCHtDOPEXY 

OPERATIONS FOR HYDROCELE OPERATIONS ON THE EPIDIDYMIS 

OPERATION FOR VARICOCELE ORCHIDECTOMY' 

The typical operative procedures on the scrotum and its contents include 
the following 

1 Vasotomy and vasectomy 

2 Tapping of a hydrocele 

3 Radical operation for hydrocele 

4 Operation for varicocele 

5 Orchidopexy for nondescent of the testis 

6 Epididymotomy 

7 Epididymectomy 

8 Orchidectomy 

OPERATIONS ON THE VAS DEFERENS 

Vasotomy By this is meant the injection of antiseptics through the vas 
deferens into the seminal vesicles for the purpose of medicating these structures 



Fig 641 — Vasotomy technic 
A The vas is lifted above the level of a small scrotal mcision three fourths mch long be- 
fore being nicked with a fine sharp pointed knife, such as is used for eye operations 

B The handle of an aneurism needle is slipped under the vas, which is thus drawn tense 
(Courtesy of Dr W T Belfield ) 

It IS a simple procedure and is done under local anesthesia A 20 per cent argyrol 
solution has proven most satisfactory Collargol, S per cent, is also satisfactory 
The iodized oils, lipoiodol and lodopin, are excellent preparations for radi- 
ography and were employed in making the radiograms of the seminal duct^ 
shown elsewhere in this book Collargol, 10 per cent, also is a good radiographic 
medium The iodized oils have little therapeutic value 

^ See Chapters 7, 9, 20 and 21 
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The scrotum and pubis are sha\’ed prclirainar> to operation 

Technic. The two important points in the operation (See Figs, 641 and 
642) are (fl) first to grasp the \ti 5 and fix it so that it rviU not slip away and 
(b) to be positii-e that the fluid is injected into the lumen of the vas. 

The \'a5 deferens is picked up in the scrotum and separated from the rest of 
the *permatic cord and held close to the skin of the scrotum A 1 per cent novocain 
solution Is then injected along the hnc of the vms in the skin. An inaslon one- 
eighth to one-half inch long is now made in the anesthetized area the operator 
having all this time held the \'a3 up to the skin with the left band or an assistant 
has done this for him After the skin has been incised a small tenaculum forceps 
is now placed around the m (A of Fig 641) through the indsion and the fingers 



/ 



Fro. &42 — Va>otomy technic (*« *1» Flu. 641) 

A NewQc being thrt»6«l ovn iSlkworm gut •which h»5 b«n prtvioujjy tpserted to tot 
Ftttaicy of lotnen of the \-»i 

nrtdlc hu entered vu end U now •tUebed to f>TiBge. (CaaTte»y of Dr W T 

removed The vas is thus exposed and its sheath Is indsed longitudinally with a 
fine sharp pomted cataract knife When the vas Itself is exposed it is nicked longi 
tudmafly (arrow In B of Fig 641) with this fine bladed knife the edge of which 
15 turned upward. The incision in the vas should only be large enough to permit 
a vasotomy needle to be inserted 

A silkworm thread is now inserted Into the lumen of the vas through the 
incision (A of Fig 642) to determine its patency A vasotomy needle is then 
threaded (A of Fig 642) over the silkworm gut and Inserted mto the vas deferens, 
after •which the sBkwonn gut is withdrawn leaving the needle (B of Fig 642) 
in place The vasotomy needle^ Is blunt, and similar to a canaliculus needle 
Such needla with blarit tlpi »re to be obtiloed throutb Becton Dlckliaon t Co, 
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used m eye work Sterile water, 5 to 15 cc , is now injected through the vasotomy 
needle into the vas, the needle pointing through satisfactorily This is followed 
by injection of 6 to 8 cc of the antiseptic on each side This is enough to fill 
the vesicle After the injection, the needle is removed It is well to insert a silk- 
worm gut under the vas and through the skin and keep the vas closely apposed 
to the surface for the next twenty-four hours, to prevent regurgitation of the 
fluid This suture should always be removed in twenty-four hours A single skin 
suture IS usually sufficient 

Modifications There are various slight modifications of this procedure 
employed by different urologists Vas puncture (Fig 643) consists of the injection 

of the antiseptic without separating the 
vas from its sheaths Some have at- 
tempted injecting the vas with a sharp 
pointed needle, directly through the 
skin of the scrotum, without an incision, 
similar to an intravenous injection This 
can but seldom, be successful 

Vasectomy This is commonly 
employed as a prophylactic measure 
preliminary to prostatectomy, for the 
prevention of epididymitis 

Technic The vas deferens is ex- 
posed in the same manner as in vasot- 
omy and grasped with a tenaculum for- 
ceps or small towel clip The incision in 
the scrotum need not be large, for, with 
the vas separated from the cord, it can 
be pulled out for a distance of two or 
three inches, after it has been separated 
from its sheath A tenaculum forceps is 
placed at the upper end of the exposed 
vas, and one at the lower one, and the 
vas ligated at the upper and lower ends, 
with catgut With the vas exposed and 
freed of its sheath, no damage can occur 
to the blood vessels accompanying it or 
those of the spermatic cord About one-half inch of the vas is resected and the cut 
ends, which have been previously ligated, are now apposed laterally, overlapping 
each other and ligated in order to forestall any attempt on the part of the ligated 
ends to reunite, as Rolnick has shown 

OPERATIONS FOR HYDROCELE 

Tapping This is a frequent procedure where radical operation is contra- 
indicated or refused Only the smallest size trocar and canula (7F ) should be 
employed While the scrotal swelling is firmly grasped with the fingers of one 
hand, the skin over the anterior aspect of the most prominent portion of the 
swelling, is infiltrated and the trocar inserted through the scrotal skin and hydro- 



-o 



Fig 643 — Vas puncture The vas is im- 
mobilized under a tense scrotum by traction 
on tenaculum forceps, half-inch incision 
through scrotum and sheath to vas, whose 
coverings are drawn apart by artery forceps 
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cele sac. After the fluid has escaped the trocar Is withdrawn and a small occlusu-e 
dressing applied. The scrotal puncture i5 so minute that sutures are superfluous 

Radical Operation for Hydrocele. Of all of the proposed procedures 
we prefer the following 

Ner\e blocking (Fig 165) will suffice unless there are dense adhesions 
between the sac and its co\’ermg3 

An Incision is made large enough to permit eas> deliverj of the enlargement 
into the scrotal incision With the fingers of one hand grasping the h>drocele 
adjacent testis and epldid\'mls the intervening tissues are carefull> Inased until 
the translucent sac appears With the aid of gaure sponges, the entire mass is 
freed (Fig 644) from its bed until only the serosal covering remains. This thin 


Fic, 



Fia 644~Flril rttp of ridkal opentlcm The hjTlmefc nc md testb irt isoiated 

from the idjiceat ti»es of the kto^ql 

Fia (43 — Second ftcp of redlod h -drocelc operatloa. The jac hai been ofiened end all of 
the parietal layer li cxcb^ down to the dotted line TWi tnoojdi to evert over hflam 

f totli (aee Fh? (A6) 

sac wall is indsed and after the sac has been emptied of its contents the inosion 
into the sac is enlarged to extend from the upper to the lower pole of the testis 
While the greatl> thinned tunica v'agmalls is kept stretched with the aid of 
forceps, as much as possible of the sac wall is removed (Fig 645) leaving onl> 
enough to permit suture of the everted edges around the hilum of the testis (Fig 
646) It 15 very important to remove as much as possible of that portion of the 
tumca vaginalis which Burrounds the junction of the spermatic cord and upper 
pole of the testis The majonty of recurrences after the bottle” operation have 
been found at this level. One should inspect the epididjunls and testis carefully 
because so many hj-droceles are of secondary origin as jwinted out in Chapters 
20 and 21 Very httle hemorrhage is encountered In the average case but care 
must be exercised to ligate ev'en the smallest bleeding point in the scrotal incision 
or bed of the hj'drocele because a hematoma of the scrotum maj attain huge 
proportions wit^n the first few days after operaion if this p>olnt in the technic 
is overlooked Unless the hj-drocele is of inflammatoo origin, we do not emploj 
drainage but close the scrotal Indslon m the same manner as described under 
vasotom> 
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Operation for Varicocele This can also be performed with the aid of 
nerve blocking (Fig 165) but care should be taken to infiltrate the structures 


of the cord, in addition to the blocking of the more superficial ner\'es of the skin 
The higher the incision is made, the less complicated is the arrangement of the 
network of veins constituting the varicocele (Fig 647) We prefer an incision 
over the external ring (Fig 647) and begin by isolating the vas and leawng 
attached to it, one or t\io fair sized veins, in order to provide for sufficient return 
circulation from the testis The veins to be resected (Fig 647) are separated by 
blunt dissection from the \ as Clamps are applied about 2 5 to 
5 cm (one to two inches) apart, to the veins to be resected, and 
the segment between the two clamps, removed The proximal 
and distal stumps should be doubly ligated (Fig 647), prefer- 
ably ivith chromic catgut which is not of too large a size, be- 
cause of the tendency of the latter to act as a foreign body 
One should not depend upon ordinary’- en masse ligation, but 
transfix the vein ends, because quite serious postoperative bleed- 
ing may follow' imperfect]}' tied ligatures The proximal and 
distal ligated stumps are brought into apposition (Fig 647) by 
ligatures Some operators prefer amputation of the scrotum as 
a substitute or an adjmant procedure We have discarded the 
operation for the reason that the scrotum attains its former 
step^of radical^ h*j- length Within a comparatively short period, thus nullifying the 
droceie operation purpose of the amputation The latter is also much more diffi- 
the mnaining%or- ‘^ult than a v'aricocele operation and the bleeding, much more 

tion of the original of a factor 
h\ droceie sac are 
sutured o%er hilum 



of testis, after hav- 
ing been e\ erted 
This permits adhe- 
sions to be formed 
between the \’isceral 
la^er of the tunica 
\aginalis (and 
e\ erted portion of 
the parietal la^er) 
and the tissues on 
the inner aspect of 
the scrotum 


ORCHIDOPEXY 

This operation is indicated 
a In cases of arrested descent (see (Chapter 21) 
b In cases of faulty or aberrant descent (see Chapter 21) 
Arrested Descent We will first describe orchidopex}' in 
cases of arrested descent The technic may be divided into First 
IMobilization and Second , Fixation of the testis 


First — ISlOBCLIZATION OF THE TeSTIS 


The objective is to bring the testis down to the level of the lowermost 
portion of the scrotum We have found the technic as described by Dr A D 
Sevan to be the most satisfactory method of mobilizing the testis The steps 
of the mobilization are as follows 


STEP 1 Incision as for inguinal herniotomy (A of Fig 648) The aponeurosis 
of the external oblique is divided from the level of the internal inguinal ring 

(a little above the middle of Poupart’s ligament) to that of the external ring 

The anterior wall of the inguinal wall having been thus divided, the testis is 
usually found (B of Fig 648) lying on the posterior wall of the canal or just 

beyond the external ring at the uppermost portion of the scrotum In some 

cases, the testis lies within the abdominal cavity and must be pulled out through 
the internal ring into the opened inguinal canal The testis is isolated and the 



Fe, 647— Opentkm for \irfco«k ih<r«Ti In wccmlNt itfpi. Tbe bcWcrn b nude u hH* a* 
poMfWe prefertbli mtr In^nihial ciruL The T»rico*itle» of the of the pampiniform plexu* 
are now moted. \elns next botatcd from \ia deferens leavlrf one or ta-o snuB reins for 
retora of blood, \eini doubi> iigated sad ttmofnl tboat 2 ly Inches iiiJ e c te d Uitated ends 
ptared ride bj' lUe. 
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Fig 649 — A Inguinal canal opened, showing congenital deficiency in development of con- 
joined tendon and arching fibers of the internal oblique Ilio-inguinal nerve held aside B Guber- 
naculum held between index finger and thumb, before being divided at dotted line Distal portion 
should be ligated (C) because it often contains a small vessel Note point of attachment of 
gubernaculum when scrotum is retracted 



Fig 650 — A After division of the gubernaculum (see Fig 309) the distance which testes can 
be brought down is estimated for first time B Separation of vas and veins from outer 
of sac They lie m compartments as seen in C, m outer wall of sac, and can be easily overloo 
unless sac is put on the stretch as shown in A Very fine instruments should be employed 
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gubcmaculum divided while kept slrclchwl (Hr 6-19) A small vein in the 
distal portion of the pubcmaculum niaj require ligation 



B The ue fa dhkW Ini a and dWal portton u far u ponOUc from lie failemal 

rlas: 

Prux'UBiI enJ ci aac 



step 2 Tbe vna deferens and spermatic vessels lie in a sbeath (B of Fig 
650) and In most Intimate relation to the outer surface of the obliterated V’a 
Buial proce» or to tbe frequently associated bemlal sac, which represents the 
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nonobliterated vaginal process The vas deferens is first identified as a fine white 
cord, then most carefully separated and held aside temporarily with a loop 
of catgut The vessels are next isolated, preferably with the aid of a fine blunt- 
pomted tissue forceps, and included in a loop of catgut holding the vas deferens 
(A of Fig 651) 

STEP 3 The hernial sac is next divided into a proximal and distal portion 
(B of Fig 651), as far away from the internal ring as possible We have modi- 
fied the Bevan technic by everting the distal portion of the sac around the testis 
to prevent formation of a hydrocele (B of Fig 654) 

Distal end of sac 



Fig 6S3 — A Traction upon non-ligated proximal portion of sac while vessels are separated 
from sac and structures of iliac fossa with aid of blunt pointed curved scissors 
B Same mampulation, using index finger instead of scissors 

C The same techmc as shoivn m A and B is employed in the direction of the bladder m order 
to mobilixe the vas as it passes down and inward toward floor of true pelvis 

STEP 4 While traction is made with the aid of a small artery forceps 
applied to the proximal portion of the sac (Figs 652 and 653), the vas and 
vessels are mobilized (B of Fig 651) by dividing all bands of tissue which 
prevent the testis from being brought down to the lower portion of the scrotum 
We have found that by using a fine curved blunt-pointed scissors and the fingers 
(Fig 653) all fibrous tissue holding the vas and vessels can be easily separated 
ivithout injuring them The advantage of ligating the proximal portion of the 
sac after the vas and vessels have been completely freed from adhesions, is 
that the vessels and vas can be separated much higher than by ligating the sac 
immediately 
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Fpjtion or THE Testh Thl< con.«li(ulc< the «ocon(l port of the opera 
tlon IP objeclirt Is to prcstnl retraction of the testis whose vessels nntl vns 
has-e been sufTidcntlt moblllietl to enable the testis to lie easlit itrouchl dorm 
to the btvermost portion of the scrotum In oier 500 orchlilopevlcs Dr Ilctan 
baa never found It necessan to cmploj ant mcthorl of fixation of the tcstls 
If a pursestrinjt catgut suture Is placetl Just bevond the external ring after 
closure of the Inguinal canal The enil results of others who have cmploxctl this 
technic hax-e not lieen as «atlsfactorx retraction hating taken place In alxuit 
half of the cases hor this reason efforts hatT lieen made to prevent uch re 

Ho. 6S4 h 




Fm 654 — A Thf dl lal fwrtkjB ( tbr ac H opennl and rvTticd ar dnd tPMh ■» in the 
radical openitiofl (or h)drocTk 

B TTie nfrtpd rdcr* ire united »t bOam o( IcMt* 

Fkj, 635 — Final flep of or chldopex) for nondevrot of tr-th Tbr Dnjrrr' of ne band of 
openioT emte i bed ai JowrnwM pirtkui of Krotam f r te>tb to rr^t la An Jocblon H made 
Ihrcujzh rkin of rcrotom with rmpen rmead apart u a auWe 

The Insert »hoir^ h « the trMls h anrhored with fine thrornk jnJt tulum to Inner arpeet 
f lomrt portion of ecrotora before »IJd f latter b cIo-«l »epante1> 

traction One of us has described n meihotl b\ which n v>paratc opcnln/j is made 
at the lowermost portion of the scrotum (Kig 655) and the testis sutured to 
the dartos scroti with fine (00) chromic entgut 

The Technic Dcscbiijcd F Torek (N "V Met) J 1909 90 948 and 
Ann Surg 1931 94 97) to prevent retraction of the testis is being citensjvel} 
u«d An incision (after moblllzatioo of the tesUs ns described abovT) is made 
Iq the lower lateral portion of the scrotum and another 15 made in the adjacent 
thigh (A of Fig 656) down to the fascia lata After suture of the posterior skin 
^nargins of the thigh incision with chromic catgut the testis Is brought (B of 
FTg 656) through the scrotal Indsion and anchored (A of Fig 657) by several 
fine chromic catgut sutures to the fasdn lata The anterior margins (A of Fig 
658) of the scrotal and thigh incisions are now united over the testis A vns- 
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eline wick (B of Fig 658) is drawn through the tunnel in the angle between 
the scrotum and thigh 'A dry dressing is applied and the knees are bound 
together for the ten or twelve days the boy is kept in bed Three months or 



Fig 656 — Technic of Torek operation for undescended testis (see also Figs 6S7 and 65S) 
A Placing of testis on thigh to pro\ e sutficient length of \ esscl Mode of suturing posterior lip of 
thigh and scrotal incision is shown It is completed in B In this latter drawnng, the testis is 
being pulled down through the scrotal incision before being placed in its new bed on the fascia 
lata of the thigh 

later, the testicle is separated from the thigh and replaced in the scrotum, fol- 
lowed by closure of the thigh and scrotal incisions If the crj^^torchidism is 
bilateral, the operation is commonly done in three stages, the second testis 



Fig 657 — Technic of Torek operation for undescended testis (see also Figs 656 and 6 ) 

A The testis is anchored to the fascia lata b^ seieral sutures B Closure of the anterior bps o 
the scrotal and thigh incisions 


being anchored to the thigh at the time the first testis is liberated from its bed 
and replaced in the scrotum 

Closure of the inguinal incision constitutes the final step of orchidopex} 
We have found that as a rule there is a marked deficienc}'^ in the development 
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of the ardung fibers of the internal oblique muscle (Fig 649) and of the con 
joined tendon of the internal oblique and transversalis muscles For this reason 
the Andrei;vs modification of the Basslnl herniotomy technic is to be recom 
mended because the posterior wall of the canal instead of being formed bj 
the conjoined tendon and internal oblique muscle alone h reinforced by the 
fibers of the external oblique aponeurosis from the mesial flap of the original 
incision made to open the Inguinal canaL 

We do not transplant the vas and Its vessels which emerge through the 
external instead of the Internal ring Thus the outer flap of the external oblique 
aponeurosis is brought o\er to reinforce the new formed antenor nail of the 
canal the posterior wall when the cord is not transplanted being formed by the 
subpentoneal tissues and transversalls fascia 

Second — OacmnopEXY in Cases op Fauety or Aberrant Descent (Fig 
283A) 



658 Tfditrfc of Torrk opcnUon for undescmded testb (i« tljo Fl|a 656 and 657) 
A uo*a« of lojruitial cinil wtth or wttlicNtt trtmplantJtJon of Uir *penii*tlc cord- B A robt« 
or ^a« dnfn H ihown fntroduccd throuiUi boUi enrtmlU** of the urolJt] thigh IncWoiu 
*Tuch hi\*e b«n futnred. No tltempt thoold be made bo replace the te>tb in the laotum until 
two montlu tftcr the pjrlm»ry operetkm. 

The first step consists in freeing the adhesions which retain the testis in 
Its abnormal position (a) ov'er the pubes (b) over Scarpa* triangle or (c) In 
the perineal region The next step is to open the inguinal canal and separate 
the vas and vessels from the open vaginal process which usually is present fol 
lowing the technic descnbed under arrested descent cases Replacement of the 
testis m the loivennost portion of the scrotum does not present as much HiFf 7 
culty as in arrested descent cases hence the various methods of fixation prein 
ously described are seldom if ever indicated 

OPERATIONS ON THE EPrDrD\niIIS 

Epldidymotomy The purpose of the operation is to relieve the pain and 
other symptoms of the epididymitis and hasten the cure Although the results 
of epidfd>'motom> have been excellent^ Its use has been limited m the last few 
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years to those cases of epididymitis that do not resolve within 2 to 3 weeks, 
and also to those cases m which there is definite evidence of abscess formation 
Epididymotomy should consist of a single sharp incision into the tail of 
the epididymis, if the operation is performed within the first few days If per- 
formed later, a clean-cut incision, freeing the tunica, and incising the abscesses 
m the body as well as the tail, are necessary Careful nicking of the abscesses 



Fig 6S9 — Steps of epididvmectomy 

A Divided vas grasped and separation from vessels continued to hilum of testis 
B Division of \as deferens ■with cautery 
C Isolation of vas from vessels of cord close to internal ring 

D Tunica vaginalis opened so as to begin separation of epididymis without injury to vessels 
entenng the hilum of testes — 

E Epididymis and vas completely separated from testis and vessels 
F Closure of hilum of testis b> union of edges of tunica vaginalis'' 

and incision of the dilated tubules is necessary, because the purpose of the 
operation is the relief of tension and the promotion of drainage A gutta-percha 
drain is left m place twenty-four hours, and the skin wound closed 

E^didymectomy 1 As was explained under tuberculosis of the male geni- 
talia (Chapters 20 and 21), every effort should be made to conserve the testis on 
account of its internal secretion Unless the tuberculous process has invaded the 
testis, epididymectomy is the operation of choice The steps of the technic® 
are as follows _ __ 

Step 1 'IircisiON , This is of sufficient length to permit high ligation of Ae 
vas, 1 e , as near the external ring as possible '(C of Fig 659 )<" It 'then extends 

'’See article by one of us m Jour of Urol, 1920, 4, 363 (August) 
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ahrogHbeirnttHor a^iect ol Ihi'tcrollim larmoagh-Ki thafthnSHraSaipIdldy^ 
can be eaiil> dehs'ercd Into the wound/ 

^ — Step 2 '{fK\'aa Is full> isolated, "donbl) ligated (B of Fig 659 )/^aad~dI^ca/ 
mth'the'tlectric cauterj of Fig 6S9) Jhe distar^d Is noW followed dowp 
to the point where It pas^ brtrlnto-lhe cpididvTnisrThe chief nd\'antQge ^f 
Am isolating Ibe \'as from the \-essels of the cord beginning at the external nng 
and dividing i^h«e, is that it is far easier to follow the v'essels to the point 
Where Th'^ enter the hilum of the testis and thus preserve their integnt>, than 
if'th'e'epiidymis were moblliied first. 

Step 3 'The tunica ^ginalls Is now“hpencd/(D of Fig 6S9)fand the scparn ^ 
tion of the tad of the epldid^Tnls from Us attachmenT" to ‘the testis begun b> 
rffTnr p dissection (D of Hg 6S9) Jhls Is continued until the body and bead 
of the'epididjTHO have also "EecrTseparatedf (E of Hg 659) It will be found 
{bat the prti^lnary ligation and mobnizatldrfbfUhe va» {\ B and C of Fig 
659) tffcitl> fadhlate the separation 
(STTEe epldid^mils, because thej en 
able ohFIo constantlj see the ves'^els 
Entering the hilum of the testlS. 

Step 4 After remov*al of the epl ^ 
didyrntsand vaa (E of Fig 659)^hc 
parietal'layerof'the tunica va^nalirf 
{IT resected its edges cvTrted and su * 
liirerl ovw the” hilum oflBOestis 
(F of Fig 659) 

ORCHIDECTOinr 

Although the epididymis and 
ecrotid portion of the vas deferens 
are removed at the same time os the 
orchis or body of the testis i.e an 
orchldovaso-epididymectomy Is per 
formed the operation is usually re 
ferred to as orchidectomy The indications were given in Chapters 20 and 21 and 
will not be repeated here Ue only wish to agam emphasize the fact that in our 
opimon not enough is to be gained in neoplasms of the teatis to justfv such an 
extensive removal of the r^onal Ivmph nodes as proposed bj Chevassu and 
Hinman For this reason the description of such a radical operation will be 
omitted here 

Operation, Orchidectomy can be performed m most cases under regional 
(block) anesthesia It is well to have the patient awake so that he can be In 
formed that the testicle must be removed when that becomes nece3sar> It often 
happens that a tumor of the testis is only discovered after the testicle is brought 
Into view The indsion should extend from the external abdominal (inguinal) 
to the lower pole of the tumor Separation should begin at the latter point 
care being taken to eidse any sinuses (In suppurative cases) en masse with the 
main portion of the enlargement Having freed the latter and ligated all bleed 
mg points on the Inner aspect of the scrotum the mass is lifted up so that the 



Fta 660*>-5lrp* of castnUon. 

A Vu botatrd and irparttely United 

B NmkB »nd \i* ait to be Ujalod 
TnU* with rpidid>TDb it lower tnd of icrohnn 
ready to be rfiuov^ 

C CJoKire of bed In t«T) romi one for 
dartoi KToti (of atgut) and one for lUn (of 
floe wand lUk) 
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structures of the spermatic cord can be separately ligated (A and B of Fig 
660) The vas is first ligated and divided 

In orchidectomy for neoplasms or tuberculosis we often divide the 
vas with the electric cautery (B of Fig 659) The vessels accompanying 
the vas, are next doubly ligated (with chromic catgut), and also divided high 
up The scrotal incision is closed m layers (C of Fig 660) with ample pro- 
vision for drainage, preferably through and through, i e , through the lower 
and upper ends of the incision 



CHAPTER 51 


OPEHATIONS POK STERILITY IN THE jSIALE 


tTTICTUra 

XJACULAICaT Ducn 
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IWEAUIEXT 

r Afo-CTin 1 ovw orro UY 

moT or \AJ tJcreuDii to ipmiaatocih 

uinoY or vAj rumrxj to the itrx tejtis 


The operations for sterility in the mole are performed to relieve obstruc 
tions either in the epidld^Tnis or viis deferens and rarelj in the ejaculatory 
duct 

Bilateral epididymitis Is the most frequent cause of obstructive stenlit\ 
in the male and is In the \'ast majorit> of cases the result of gonorrheal infec 
tion Strictures of the ntis deferens which ore frequently assoaated with an 
epididjTnitis and sometimes occur alone are not infrequent causes of obstnic 
tion of the seminal duct Stricture of the ejaculatory duct is also an etiologic 
factor but is only rarely found 

Various procedures have been recommended and employed for restoring 
the continuity of the obstructed seminal duct Practically all consist in short 
arcuitlng the vas deferens for a block In the tail of the epididymis and the 
resection and reunion of the stnetured vas deferens, for obstruction of this duct 

Successful end results ba\*e however been so few that the patient can 
entertain very little hope for renewed fertility The Martin operation of vaso- 
epidldymostomy^ and Its vanous modihcatlons— a procedure most frequently 
employed— has with few exceptions® given no more than 10 per cent success- 
ful results- 

Because of the large number of failures, some men have abandoned oil 
attempts toward restoring the continuity of the duct and recommend puncture 
of the testicle or epididymis aspiration and artificial impregnation • Leapi 
nasses artificial spermatocele sac* was for the purpose of accmnulating a la^ 
quantity of semen, to be deposited In the same manner 


STRICTURES 
Ejacuiatoby Ducts 

Permanent Occlusion of the Ejaculatory Duct la Rare Temporary 
blocking due to plugs of mucus or pus or edema and distortion of the verumon 
tMura is quite common ^Tien stneture is found dilatation through the endo- 
scope* may bo pK)asible Most attempts at dilatation are unsuccessfuL 


Vas Detkrens 


Strictures of the Pelvic Portion. These are fortunately quite rare 
having been found in about 1 per cent of vasotomies • Repair of these strictures 


M7 Pounylvmnij MedloU BuIIrtiB Marth 1«U p 3S8 (b) N Y Med. Jour I 90 i 75, 


Urolojy W B Sjuoderj Compuy P ^n» , pa 
Zetuchrift fQi Urolcr^ 1924 18, 1S2 3S DIjcuwIoq. 
Jour A. M A., NoTtmber 29 1914 63 1916-1918. 

YountH Urolofy W B S»oakn Co 1«26 VoL 1 275 
W T Paum*! C frmmTmfi-^Hft n. 


1926 VoL 2 543 
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IS practically impossible because of their inaccessible location Boari" united 
the vas to the anterior urethra and recommended this method for the relief of 
strictures of the pelvic vas and ejaculatory ducts 

Strictures of the Scrotal Portion These include all strictures of the 
vas up to the external inguinal ring and for a few inches beyond, because the 
redundancy of the vas deferens allows it to be pulled out for some distance 
Strictures of this portion of the vas deferens a’-e quite common 

They are frequently present in association with an epidid^mutis and must 
be removed before an}'^ attempt is made at short circuit of the vas They are 
also frequentl}^ found without a previous epididymitis — these are usually bi- 
lateral — and analogous to bilateral strictures of the lower portion of the ureter 
They may also be due to trauma or injection of strong irritants in vasotomies 
The scrotal vas is an accessible portion of the vas deferens and strictures 
in this region can be readily and successfully repaired, in the majority of 
cases Resection of the stnctured portion and end-to-end anastomosis, with 
a silkworm in the lumen, coming out through the skin, to act as a splint and 
as an aid to direct epithehalization, has proved successful in many cases Suc- 
cessful results with this and other procedures, both clinical and experimental, 
in restoring the patencj'’ of the vas have been reported by Ma}^,® L5’’dston,’’ 
Christian and Sanderson,^® Pignatti,^^ Wheeler,^- Schmerz,^^ Se3'berth,^'‘ Gohr- 
bandt,^’’ and others 


TREATMENT 

V ASO-EpIDIDX'MOSTOM Y 

Vaso-epididymostoni}'-— union of the vas deferens to the epididymis above 
the obstruction, and vaso-orchidostomj'', — union of the vas to the rete testis, are 
the procedures employed for the relief of the occluded epididymis 

Martin’s original operation was a lateral anastomosis of the vas to the 
head of the epidid5^mis with catgut sutures, the operation being entirely extravag- 
inal Since then, various modifications m the suture material used and m the 
choice of the point of attachment to the epididymis have been reported by 
Fuller,^® Hagner,^" Quinby,^^ and others 

Silk, human hair, and silver wire for suture material, and the placing of 
the sutures to produce a circular anastomotic channel, are some of the vari- 
ations from the original Anastomosis of the vas to the epididymis^® and union 
of the vas of one side to the epididymis of the other side,-® have been reported 


'Semame Medicale, Pans, 1909, 29, 44S-46 
® Annals of Surgery, Jan, 1895, 21, 35-37 
"Jour A M A, July 21, 1906, 47, 169 

’"Jour A M A, 1913, 61, 2157 

” Zentralblatt fur Chirurgie, 1914, 41, 27, 1174 — ^abstract 

’"Bnt Med Jour, 1914, I, 302 

“Bruns’ Beitrage, 1923, 129, 342-347 

” Zentralblatt fur Chirurgie, 1923, 50, 27, 1062 

“Zeitschrift fur Urologie, April, 1926, 20, 4, 247-249 

“Medical Record, N Y, 1907, 229 

’’Jour Urology, 1925, 13, 377-382 

“Boston Med and Surg Jour, 1906, 155, 539-541 

“Hagner Trans Amer Asso of G U Surg, 1913 8, 142 

""Hagner Surg, Gyne Obst , 1914, 19, 792 
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Bogolojuboff*‘ reported a series of experiments in which he resected the tafl of 
the epididymis and implanted or unit^ the cut end of the vas to the epldid>Tms 
with a few successful results 

The reasons for the relatively few successes in vaso-epididymostomy may 
be summarised thus 

1 VAso-EPrnmv iiosTOxn Is Nor a Dikect Anastomosis A cupi-shaped 
piece of tubule of cpididjTnis is removed In the hope that anastomosis will 
develop from one of the convolutions. Direct vnso-epididyTnostomy^ is rarely 
possible because of the almost microscopic siie of the tubule of the epididymis 
above the taiX 

2 SuOHT nEJIORHHAQE WITH A BLOOD CLOT AT THE POINT OF ANASTOHOSIS 
TIAUVA of THE OPERATION AND THE DUHTATTON B\ THE SUTURE UATERIAL, CAN 
PRODUCE ENOUGH SCAR TISSUE TO OCCLUDE THE ANASTOMOTIC CHANNEL. 3Ic 

Kenna” recommended a procedure which he modified later, for the purpose 
of preventing clots from organlnng and closing the point of anastomosis as 
shown in (A of Fig 661) and reported some success It consists In the Inser 



Fw 661 — A. ifrKemt opfntloo L^tnal inulonwab of va» fo fpJdld/ttJ*. SlItironD |T3t 
puo throofb inAftomotk opajlng end b bed o\Tr »croti1 ikio. 

B Sune ts A birt tQkwona gut pun througfa qildidvroli a'bove point of aoutomotb to 
p^vent movanent of tod abo to reUcre temlon oo line of asulocootb. Blethod used by 
Rohikk (irt pace 828) 

tion of a silkworm-gut as n retention suture through the vas through the pomt 
of anastomosis, and through the epididymis, then imited on the skin of the 
scrotum and left in place five to seven or ten days 

3 The EpinrDYins Tubule Is Veby Thin and as Friable as Tissue Paper 
Any suture matenal will tear through readily and particularly so as the result 
of the edema following the trauma of the operation. Even though the point 
of anastomosis be m the intravaginal portion of the epididymis umon will not 
be very firm for the tunica vaginalis covering the epididymis is much thinner 
than that covering the testicle” 

4 The testicle moves up and down wi t h the contraction and relaxa 
tion or CREMASTER FASCIA AND DART05 and thc vHS defercns which is redundant 
and also has some elastiaty and peristaltic action tightens takes up slack and 

■ArdUv nir JCQnbcbe Chinjrgle, 1903 70 erS-M 

JooT A M A., Feb 16 IMS 70 ♦4»-4Sa 
Jour A. IL A., June 26 1915 M 2127 29 

^Surjici] ainJa of Galago, Feb 1919 3 1 145 
Mcrrb. Homta Aratoioy 5ti Fa , 1914 ijjg 
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again becomes elongated with the movements of the testicle, and with filling 
and emptying of the bladder Because of these factors, there is always consid- 
erable tension at the point of anastomosis, with a resulting separation of the 
apposed tubules This is probably the most important cause for failure of 
the operation 

One of us has recently had a successful result in which an attempt was 
made to limit the mobility of the testicle and vas, as shown in (B of Fig 661) 
A silkworm-gut was introduced through the vas and epididymis, as in the pro- 
cedure recommended by McKenna, except that the silkworm emerged from the 
vas above the point of anastomosis, then it passed through the epididymis above 

the point of anastomosis, and out through the skin 
5 Occlusion of Anastomotic Channel It 
may be well to note that when a successful result is 
obtained with any of the procedures mentioned, or 
any of the others to be discussed, that the new anas- 
tomotic channel may become gradually occluded by 
contraction of scar tissue around it or within its 
lumen, so that one cannot speak of permanent results 

Union of Vas Deferens to Spermatocele 

Spermatoceles are common and may be present 
coincidentally with occlusion of the epididymis Lat- 
eral anastomosis or implantation of the cut end of 
the vas into the sac, as shown in Fig 662, offers ex- 
cellent possibilities for success Hagner-® has reported 
a successful case Attempts to produce a true sper- 
matocele experimentally, for the purpose of having 
a sac to which the vas could be attached, have been 
unsuccessful 

Union of the Vas Deferens to the Rete Testis 

The rete testis is an intercommunicating network of tubules located in 
the mediastinum of the testicle, whose function is similar to that of the renal 
pelvis, the sperm accumulating m the rete and passing out into the efferent 
ducts The vasa efferentia and the rest of the seminal duct are developed from 
the Wolffian body and wolffian duct, whereas the rete develops from the genital 
gland In some lower vertebrates, living in water, and in many invertebrates, 
the duct system does not exist, the sperm is expelled from the rete into the 
peritoneal cavity, as is the ovum of the human female, and then out through 
openings in the lower abdomen 

The testicle has a thick tunica vaginalis and also a tumca albuginea and 
vasculosa, so that sutures inserted through its coverings have an excellent 
chance of remaining in place The rete testis, consisting of many tubules, 
should, theoretically at least, offer better opportunities for anastomosis than 
the single tubule of the epididymis 

“ Young’s Urology, W B Saunders Co , 1926, 2, S43 

^ Rolnick, H C (See Reference 30) 

“Wilson Contributions to Embryology, 1926, 27, No 85-89 
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Fig 662 — Vas implanted 
into a spermatocele (if latter 
is present) This operation oHers 
much chance for success 
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Union of the vas to the rete was first done expenmentalJ> by Scaduto * 
who resected the epididymis and united the cut end of the vss to the rete 
None of his operations were successful Bogolojuboff’^ reported a few successes 
and since then vanous authors mostlj foreign have reported varying degrees 
of success and failure with this procedure 

Prophylaxis in EpirnDYirma 

In acute and chronic infections of the seminal vesicles the spermatozoa 
are often dead Thev are killed on their wny through the vesicles by the bac 
teria and pus Vasotomj has cured many cases of sterility due to Infections 
of the seminal vesicles by sterilizing these structures 

Recent eipenraental work b> one of us*® has demonstrated that the infec 
tlon in acute epidid>'mitis is at first in the interstitial and peritubular tissues 
and not intratubular The occlusion as the result of epidid>Tnitis is due to the 
compression and later destruction of the tubule os the result of eitcmal pres- 
sure with formation of scar tl<^sue The lodJcationa for treatment are to relieve 
the tension on the tubule and promote drainage Ep{did>motomy consisting 
of one free incision m the tail of the epididymis only the operation being 
entirely extravaginal will accomplish this purpose 

Early epIdidyinotom> performed as above stated will help to reduce the 
incidence of permanent o^usion of the epldidymb foUowing epidldjmitis, 
A clean incision of the tubule wfU do very little damage for the regenerative 
capadtj of the uninfected tubule is very marked and the relief of tension 
will allow early restitution to normal 

*AffiaJa del Milidkt de» Orjaoei Gmlto-Unnairo 1901 19 U7 ?9J 
'•Rotoick. Pitholojy of Epldldymith. Surg Cvn^c. njd Ob*t 45 557 Od 19 7 
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OPERATIONS ON THE BLADDER RESECTION OF THE BLADDER 

SUPRAPUBIC CYSTOTOMY TOTAL CYSTECTOMY FOR CANCER 

DII'ERTICULECTOMY 

In this chapter it has seemed advisable to include the following 

1 Operations on the bladder 

2 Other therapeutic procedures such as 

(a) Transurethral and transvesical treatment^ of bladder tumors with 

fulguration, diathermy and radium 

(b) Operative cystoscopy 

OPERATIONS ON THE BLADDER 

Only the more commonly employed operations will be described These 
are the following 

Suprapubic cystotomy 
Diverticulectomy 

Resection (including subtotal or total cystectomy) 

Operations for bladder fistulae 
Operations for exstrophy of the bladder 
Lithotnty 


Suprapubic Cystotomy 

This consists essentially in opening the bladder (distended with air or 
water), extraperitoneally, above the pubis 

Technical 

Anesthesia, Position and Filling of Bladder General anesthesia is rarely 
if ever indicated, except in children If the cystotomy is a preliminary step in the 
removal of the prostate, it is necessary to use a combined sacral (Figs 168 and 
169) and local (Fig 164) (field block) anesthesia (see Chapter 9) The latter 
method alone suffices for cases in which the bladder is simply opened for purposes 
of drainage For cases in which extensive resections or application of diathermy 
are contemplated, it is necessary to supplement the sacral and field block methods, 
with general anesthesia 

Although some operators do not attempt to change the ordinary supine 
position of the patient on the operating table, it will be found to be more sat- 
isfactory, for the majority of operators, to use the Trendelenburg position, i e , 
raise the lower extremities and pelvis, because it aids in displacing the intra- 
peritoneal viscera from the field of operation In cases in which the bladder 
IS to be widely opened, such as extensive resections, diverticulectomy, diathermy 

^By transurethral js understood the use of the high frequency current or the implantation 
of radium with the aid of the cystoscope (Figs 676 and 675), while the term transvesical is now 
commonly employed to designate the application of diathermy or implantation of radium, 
through a suprapubic incision 
948 
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or radium implantation of large bladder tumors a good exposure is rarel\ 
possible without a Trendelenburg position- 

The bladder is filled by Injecting stenie water or bone aad solution 
One can safely fill the bladder until the suprapubic dullness has attained 
a width of three fingers 

It should be remembered however, that there is a great variation in the 
size of the bladder even under normal conditions (see Fig 40 m Chapter 2) 
If a cystoscopy or a cystography has preceded the operation accurate infor 
matlon will be available but if not then the presence of resistance to the 


mjection of more fluid is the best guide 
as to when the bladder is sufficiently 
distended- 

Incision and Sdbseqtjznt Steps 
The incision should begin immediately 
over the symphysis and In the average 
case extended about six to eight cm 
upwards being careful to Le^ in the 
median line For extensive operations 
and In stout individuals a longer Ina 
Sion 13 often called for The operator 
should stand as a rule on the left side 
of the patient After dividmg the skin 
subcutaneotis fat and anterior sheath of 
the recti muscles the latter are sepa 
rated bluntly as close to their line of 
union as possible The closer one dings 
to the upper border of the symphysis os 
a guide the leas apt are such acadents 
as opening the peritoneal fold to occur 
As soon as the perivesical and subperi 
toneal fat is reached one begins with a 
gauze sponge to push this fat upwards 
from the symphysis until the bladder Is 



Flo fres — Operttive Add to Sopripubk 
CyttotOEDV Tbe bluldfr bu ben dMecded 
with fluki >0 thiLl the %'eDOU> ptorui on SU 
vata tod uit£Tio[ vzii bdp to ideoti// 
ibe ftOKlurc u Uic bbddrr The perilooeal 
fold b ibovD puiinx truj\Tncly acroas 
bhddfT It must be puilied toward um 
bUlaii (with R*u 2 e) before opening Wadder 
(*ee FT* 6A4) 

palpated as a resistance at the bottom 


of the wound One can recognize the bladder bv the interlacing muscle fibers 
and plexus of veins (Fig 663) on the exposed surface The fat which has been 


pushed upwards surrounds the fold of pentoneum (Fig 663) which is reflected 
from the antenor abdominal wall upon the vertex or dome of tbe bladder 
(Fig 37) Having identified both the bhdder and peritoneal fold the latter 


IS retracted in the midime after plaaog a gauze pad beneath the retractor 
^e now use the Allis forceps (Fig 665) in preference to the catgut traction 
sutures shown In Fig 664 


This is done so as to prevent the cyslotomj opening from retracting too 
much behind the pubic sjmphj'sls, when the bladder is emptj and thus favor 
ormalion of a fistula (•« postoperative complications) If large veins pass 
the line of indsion it Is advisable to hgate them bj transfixion before 
®P«nIng the bladder \\'hether to make a transverse or a vertical (parallel 
u the long axis of the bod>) indsion Is a matter of choice and experience 
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We can see no advantage m the transverse incision and hence employ the 
other 

In order to avoid soiling of the exposed perivesical tissues by the escaping 
medium with which the bladder has been distended, some surgeons prefer 
to insert a trocar and aspirate the contents by means of an electric suction 

apparatus One should avoid 
as much as possible, very ex- 
tensive mobilization of the 
bladder, unless the cystotomy 
IS only one step of an exten- 
sive resection or diverticulec- 
tomy There is free communi- 
cation of the cellular tissue 
(Fig 306) around the blad- 
der , hence infection may 
spread very rapidly, if there 
has been much undermining 
of the abdominal wall or of 
the space between the bladder 
and pubic symphysis 

Closure of the Bladder 
AND Abdominal Wall Inci- 
sions There are two meth- 
ods of treatment after the bladder has been opened 

(a) Primary closure, i e , immediate and complete suture of the cystotomy 
opening, only the prevesical space being drained The bladder is drained by 
a urethral retention (Fig 101) catheter 

(b) Drainage of the bladder through the cystotomy opening 

The first named procedure might be regarded as the ideal method and is 
employed by a few after suprapubic prostatectomy Until we have had more 
experience, however, it is safest to employ drainage in all cases 

Complications During the Operation These can occur during or after 
the operation The only one of consequence, in the former group, is opening 
the fold of peritoneum This can occur during the stage when it is being pushed 



Fig 664 — Second step of suprapubic cystotomy The 
peritoneal fold (see Fig 663) has been well retracted and 
two traction sutures have been inserted through wall of 
bladder before incising latter along dotted line as close as 
possible to upper end of bladder Instead of traction 
sutures some prefer to use the Allis forceps (Fig 665) 



Fig 665 — ^Alhs forceps (Courtesy of V Mueller and Company) 

away from the dome of the bladder (Fig 37) or when it is mistaken for the 
bladder and incised This accident is not rare when the bladder is small and 
lies to a greater extent behind the symphysis, i e , rises very little above it 
although fully distended It can also occur when there has been a pericystitis 
so that it is difficult to push the peritoneal fold upwards It is also a common 
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occurrence when the bladder has been incompleteh filled. The last of these 
Is avoidable but under the first named two conditions opening of the peri 
toneal fold is eicusable As a rule, no harm will result from opemng the pen 
toneal fold if bnmedlate closure follows Hemorrhage during the operation 
Is Inaignificant but aU bleeding points, especially veins should be Immediately 
Lgatfid- 

Coroplication* after the OperatJOHe Infections of the abdominal inddon 
and perivesical tissues are the most common and of these two pcncj’SUtis is 



the more important TTie perivesical space is composed of two parts (a) an 
antetolateral (Fig 306) which contains considerable fat and is Ljiown as the 
space of Retrius (Fig 37) and a postenor or retrovesical portion (Fig 306) 
'Hic latter lies between the posterior Infenor surface of tbe bladder and the 
rectum- It is limited above bv the vesicorectal fold of peritoneum and below 
by the prostate This retrovesical space is more marked in males than in 
females. 


Infecuon can either involve 
the anterolateral space of Ret 
HUS alone, or both and the 
lateral and retrovesical por 
tions. For Lbs reason ft is im 
portant m badly infected cases 
to provide for ample drainage 
of the pcrivedcal tissues, at 
the time when the bladder Is 
opened- 

The majority of operators 
drain the bladder with a Peoar 
(mushroom) or a Alalecot (two 
or four wing) type of catheter 
(see Chapter 4) the Irtdsion 
^ng dosed around the tube 
two sutures passing through the 
of the drain. At the same 
tif^ It is advisable to insert one or more ordinan rubber tubes Into the pre and 
retrovesical spaces As an additional precaution the bladder can be attached (at 
one suture on each •fde of the Incision) to the rectus muscle and its anterior 
sbeaib This prevents the bladder from retracting too much We have found thi^ 
described method of espedal value in ^toul individuals The tube which 
^ ns the bladder hould be held in «pace with chromic gut sutures and no eiTort 
to Withdraw the tube for a week at least In infected cases 
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DrVERTICULECTOMY 

We have considered the indications for the removal of bladder diverticula 
in Chapter 26 , and will only take up the technic here 
There are two principal methods, viz 

(a) The intravesical 

(b) The combined intra- and extravesical 
Intravesical Diverticulectomy 

This IS the method of choice of Dr Hugh H Young and his associates 
It IS, however, less commonly employed elsewhere 



Fig 668 — Intravesical diverticulectomy A Incision around opening of diverticulum 
B Diverticulum drawn upward 
C Closing incision (Courtesy of the Mayo Clinic ) 

In his first case operated in 1904, Young made an incision around the 
orifice of the diverticulum (a, of Fig 668) and the diverticulum drawn (b, 
of Fig 668) into the bladder Later (1922) Geraghty found that in certain 
cases, removal of the mucous membrane alone, was sufficient for cure in cases 
where the entire sac could not be removed by Young’s original technic In 1918, 
Young published seven cases m which suction had been employed to assist 
in drawing the diverticulum into the bladder 

Young’s technic is to place the patient in a marked Trendelenburg posi- 
tion and after opening the bladder widely, to use a self-retaining retractor 
Suction IS applied to the bottom of the sac and the latter completely everted 
into the bladder lumen If the ureter is in no way associated, as shown by 
previous cystoscopic examination or inspection of the sac, a circular incision 
is made around the diverticulum through the mucosa and submucosa and the 
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tntire sac freed by blunt dissection. Great care must be used not to dissect 
too deeply or to enter the peritoneum After providing for eitravesical dram 
age of the bed from which the aac has been removed the bladder opemng is 
sutured mtravesically 

Where auction falls to draw up and evert the mucus membrane Young 
employs either traction with forceps (b of Fig 668) or extravesical pressure 
to posh the mucus membrane Into the bladder He believes that Intravesical 
drverticulectomy is simpler safer less bloocty and much to be preferred to the 
eitravesical method of Ciemy, to be described next 

Combined Intra and Extravesical Dlvertlcnlectomy 
This is the method preferred by the majority of operators because (a) 
the removal of the mucus membrane alone as suggested by Geraghty is only 



jj — ConibiBed extn tnd lnli»'Tilc*l dh'ertkukctcmir Tbe finptf b tcaerted Into tlie 

avlty wtildi has bctn packed with icaoxc The wc b now freed by gaute or If 
**«*»ary by abarp dbsectioTi. (Cotrrtay of Dr Vertie C Hunt of the Mayo nipkr,) 

P<®ible In a small percentage of cases there being such firm adhesions as 
to render its separation from the fibrous wall of the sac impossible (b) be 
®‘Ce of the difficulties ev-en cncoimtered by \oung In attempting to evert 
bj suction into the bladder a sac which Is verj adherent to perivesical struc 
tures as the result of long continued infection (peridiverticulitis) (c) one has 
® better exposure of the peritoneum rectum larger blood vessels* and 
Ihe separation of the sac very much easier than bj the intravesical method 
TtaiNic An extreme Trendelenburg position wide opening of the blad 
and good retraction (Fig 667) are essential preliminaries. General anc<- 


drtafu of uditdc *« p J41 \6l Uroleo 10 6 
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thesia IS preferable in difficult cases The cavity is packed with gauze and a 
finger inserted into the orifice (Fig 669) while a sufficient exposure of the 
perivesical tissues is made to enable the exterior of the sac to be freed from 
its bed by gauze or if necessary, sharp dissection After the sac has been com- 
pletely mobilized, (Fig 669) an incision is made around the edges of the orifice 
(a, of Fig 668) and the sac removed The opening in the bladder wall is sutured 
and the bed drained extravesically If the sac is covered by peritoneum, no 
harm will result from opening the peritoneal cavity, packing the intestines away 
while the sac, with or without its serous covering, is excised The peritoneal 
opening is sutured as soon as possible with fine chromic gut 

Marion (Pans) varies the above technic, by immediately dividing the 
intervening bladder wall between the orifice of the diverticulum and the original 
cystotomy incision This is of great assistance m mobilization of the sac and 
we can warmly recommend it from personal experience 

Care of the Ureter As was stated m Chapter 26, the ureter may open, 
either within the sac itself or in close proximity to its orifice Not rarely the 
ureter winds around (Fig 314) and is in intimate relation to the outer aspect 
of the sac Cystoscopic examination should alwaj'^s precede a diverticulectomy 
It IS only by this method, aided by cystography, ureterography and ureteral 
catheterization, that an accurate preoperative study of the relations of the 
ureter and sac is possible 

Some operators (Illyees) routinely introduce a ureteral catheter imme- 
diately before a diverticulectomy, and this may perhaps, m time prove to be 
the safest procedure It is especially valuable m showing the relation of the 
ureter to the outside of the sac Ever}^ effort should be made to conserve the 
ureteral orifice Young (loc cit ) was able to do this by a plastic operation If 
this cannot be done, the ureter should be reimplanted (see latter part of this 
chapter), unless it is so dilated and there are other changes, incident to upper 
urinary tract infection, as to render conservatism inadvisable 

Diverticulectomy should always be preceded or followed by removal 
OF ANY BLADDER NECK OBSTRUCTION Every effort to lessen the infection in 
the bladder and sac should precede the diverticulectomy Drainage of the bed 
extravesically and closure of the bladder wall around a Pezzar or Malecot tube, 
as in suprapubic cystotomy, follows the removal of the sac 

Resection of the Bladder 

Removal of a segment of the bladder wall constitutes a portion of the 
operation m (a) fistulae (b) diverticulectomy (c) radical removal of rectal, 
uterine, etc , cancers with involvement of the adjacent bladder wall, and finally, 
(d) cancer arising m the vault (dome) of the bladder We have omitted from 
this, resection for solitary ulcer due to interstitial cystitis and also operations 
involving removal of a segment of the wall, for nonmalignant papilloma Re- 
section for elusive ulcer was discussed in Chapter 25 and the abandonment 
of bladder resection for simple (nonmalignant) papilloma was taken up m 
Chapter 27 We only wish to reiterate here, that the results from resection for 
elusive ulcer were so unsatisfactory, that it has been superseded by endovesical 
fulguration In the case of single or multiple (apparently benign) papillomata, 
cutting methods formerly employed, were found to be followed by such a large 
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percentage of rccurrcncea due to implantation in otier parts of the bladder 
(especially the suprapubic Inaslon) as well as local recurrences ie at the 
site of operation that fulguration for the smaller and more acccasible and 
diathermy or electric cautery for the larger or less accessible (applied through 
a suprapubic inasion) has almost entirely supplanted the older cutting meth 
ods. The only exceptions are those cases m which the individual urologist 
feels that his own experience leads him to believe that the introduction of 
radium In the form of the element or emanation (sec below) offers a better 


prospect for cure, than the use of electricity iit some form or bladder resection 
Indications. Before attempting to take up the technic of the bladder 
resection, it is well to direct attention to the fact that it is impossible as 
pointed out In Chapter 27 

(under Treatment of Bladder /y 

Tumors) at the present time, . ^ /y 

to lay down any hard and fast >\ // 

rules for the indications for re 'X 

section Some urologists of 
large experience believe radium 

should be employed for all tu j|j| (jl 1H||X^ 

mors of the epftheUal type Ij I 

others equally as competent feel ^ 

that resection no matter where 

the Uunor is located is indi 

cated and there are other 

“Schools” who feel that endo- 

or transvesical methods in 

which electricity Is the thera Vk 

peutic agent is the methexi of mm 

choice Tie have explained our 

oirn viewpoint in Chapter 27 T 

whl^ is that reason of the 670 —Method of opcnlnp the bladder with the 

oiaoder is only to be considered ewtar or ndloknilt u 6/*t fa^gested by Beer 
in tumors Involving the vault or 

dome but not those inwlving the other portions or the tngone 

The immedlafc mortality and unsatisfactory end results in the last named 
localization is for the majonty of urologists a contraindication to their em 
plojTnent, For these reasons, we will limit the description of the technic of 
bladder resection to the vault or dome 
Technic of Bladder Refection 


The bladder is approached through the indsion in the abdominal wall ordi 
^nly employed for suprapubic cystotomy Filling the \'iscus with air is prefer 
to water on account of the danger of detachment with subsequent relm 
Potation of tumor particles when a liquid is used to distend the bladder 
recommends opening the bladder with the electric cautery as shown in 
670 a plan which we usually follow 
There are two groups of cases 

(a) Tho«« in which the o\‘erlying pentoneum is im-oK'ed (Fig 671) 

(b) Those In which there Is no apparent extension of the tumor to the 
pentoneum. 
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The ideal operation is one based on the principle, first suggested by 
Voelcker, and termed depentonealization He found that it is impossible to 
detach the peritoneum over a small area at the vault or dome® of the bladder 
By making an incision (before opening the bladder) so as to leave this portion 
of the peritoneum attached (Fig 671), it is a comparatively easy task to mo- 


Fic 672 



Fig 671 — Resection of bladder The peritoneal cavity has been opened, leaving intact the portion 
of dome to which peritoneum is attached (Courtesy of the Mayo Clinic ) 

Fig 672 — Resection of bladder The peritoneal cavity has been excluded by a double row of 
sutures Removal of dome of bladder has been begun (Courtesy of the Mayo Chmc ) 

bilize the entire upper portion of the bladder The opening in the peritoneum 
is immediately closed with fine chromic gut sutures or one can close the per- 
itoneal cavity by suturing the anterior layer of peritoneum (Fig 672), to the 
base of the bladder below the affected area, before resection is begun One need 
not fear any infection of the peritoneum, if its contents are weU walled off by 
gauze packs 

After exposing the bladder, it is opened and the extent of the tumor deter- 
mined If the involvement is not too extensive, the peritoneum is displaced 
with the aid of gauze sponges and then the entire thickness of the bladder, at 
least one-half inch away from the growth, is divided with the electric cautery 
m preference to a scalpel or scissors There is comparatively little bleeding by 
this method and the reconstruction of the bladder presents no special difficul- 
ties unless the ureter is involved If this is the case, reimplantation by some 
simple method (Fig 743) is indicated Two rows of sutures should always be 

“ The term “dome” or vault is more commonly employed at present than the older one “vertex ” 



0S7 


OPbRATIOXS ON THE BLADDER 


used in dosing the bladder wall with sUe 0 chromic catgut One suture indudes 
all of the wall acept the mucosa the second inverts the first line and also 
indudea the entire thickness of the wall except the mucosa The pnnaple of 
such a bladder dosurc is that of the double Lembert suture so commonly 


used in gastro-intestinal surgerj 

After resection of the bladder whether by the intra or extrapentoncal 
methods, a retenUon catheter (preferably of the Pcizar or Slalecot (Fig 69) 
type) is left In the bladder 


(Fig 673) and provision made 
for ample drainage of the pen 
vesical space (Fig 3061 The 
abdominal wall Incision is 
dosed in layers around these 
drains. 

Total Cystectout for 
Cakcer 

C^ardnoma Involving the 
vault (dome) of the bladder 
as stated above is the only 
location which is accessible to 
resection. Carcmotna of the 
vault or dome of the bladder 
IS extremely malignant and 
metastases to the liver occur 
by way of the lymphatics 
which follow the course of the 
obliterated hypogastncs For 
this reason total cystectomy 
followed by transplantation of 
the ureter has been proposed 
The most recent contribution 
to the subject of total cys* 



tectomj is that of Higgmi 
(Surg. Gynec. and Obst 1938 
« 549) 


Fw 673 — Cltmnr of the bbdder uround dralnare 
tube after itkc1!od of dome aud tdfacent arcu fw car 
ctnomt. (Cotirtcty of the Mi>‘o Clink,) 


The indications for such a radical operation according to Higgins, are 

1 WTien the cardnoraa is located at the base of the bladder and the ureteral 
orifices ore encroached upon or the vesical sphincter Is vd Involved that ade- 
tjuate local treatment would exert a destructive action on the ureteral orifice 
or Would cause incontinence 

2 ^Mien more extensive single or multiple infiltrating tumors are present 

3 ^hen multiple recurring tumors develop rapldlj and cannot be con 
trolled b\ fulguration «o that tbe> e^•enlualK fill the bladder 

In addition to these 3 groups of cases certain other factors must be 
tahen into consideration before the radical operation is recommended 

I Renal function must be satisfactory preferably in both kidneys but 
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at least normal in one kidney In 3 instances Higgins transplanted the ureter 
from the normal kidney into the bowel, finally performing the cystectomy 
after removing the opposite kidney because of infection and complete loss 
of function as the result of a bladder tumor obstructing the corresponding 
ureter 

2 The presence of metastases or evidence of local extension of the malig- 
nant lesion must be taken into consideration If, at the time of transplanta- 
tion of the ureters, clinical evidence of extension of the carcinoma beyond 
the confines of the bladder is noted, the radical operation is inadvisable Pal- 
pation of the regional lymph nodes and those at the bifurcation of the aorta 
IS a routine procedure As these glands are not removed in their entirety if 
involved, local recurrence would obviously ensue Roentgen-ray study to exclude 
the possibility of metastasis to the chest is advisable in all cases 

3 Intravenous urograms should be made to demonstrate that the calibers 
of the ureters are such that their reimplantation is technically possible 

4 When radical excision is impossible or not enough radium could be 
implanted, only total cystectomy with transplantation of the ureters offers a 
chance of cure Finally, if the cystogram (Fig 328) shows more involvement 
than could be found by cystoscopic examination, only total cystectomy can 
be considered 

Pre-operative Preparation for Total Cystectomy as Suggested by 
Higgins (loc cit ) 

1 A liquid, non-residue diet is supplemented by candy, glucose, and 
gelatin 

2 One thousand cubic centimeters of a 10 per cent solution of glucose 
are administered intravenously each day The glucose is given with saline 
solution if the kidney function is not impaired but, if the renal function is 
decreased, distilled water is substituted for the saline solution 

3 Magnesium sulphate is administered orally each day One ounce of 
magnesium sulphate is dissolved in 8 ounces of water, 1 ounce of this mixture 
being taken every half hour starting at 7 a m None, however, is used on the 
day prior to the operation 

4 The bowel is cleansed with an enema daily 

5 Provided there are no other complications, the number of days of prepara- 
tion before operation depends upon the renal function and the cleanliness of the 
bowel When all enemas return clear, the bowel is considered clean The day 
before operation, an enema is given both in the morning and at night 

6 Three doses of paregoric, each of 2 drams, are prescribed at intervals of 
2 hours, usually from 4 to 8 o’clock the night before operation 

7 Blood transfusions are used when indicated by the condition of patient 
and the blood picture 

8 Complete study of the upper urinary tract is made by tests of function 
and intravenous urography 

9 Urinary antiseptics intravenously or orally are administered as indicated 

10 Miscellaneous supportive measures are employed as necessary 

Anesthesia 

Spinal anesthesia has been the anesthetic of choice The complete relaxation 
induced by this type of anesthesia facilitates the ease with which exploration of 
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the abdomen for metastases may be accomplished without excessive manipula 
tion of the intestines Similarly exposure may be adequately secured without 
undue or excessive packing off of the operative field with numerous tapes. 

More important is bringing the ureter down to the colon so that the danger 
of tension on the ureter or Unking of the ureter does not occur a condition 
which 15 always a possibllit> if the anastomosis is performed with the recto- 
sigmoid delivered well up into the Incision 

Obviouslj if contra indications to the use of spinal anesthesia exist, it Is not 
used and gas-ether anesthesia is employed 

Operation 

As to the transplantation of the ureters either the Coffey No 1 or the 
Higgins (Surg Gjmec. and Obst 1933 57 359) have been employed at the 
Qeveland Dime In 34 cases of total cystectomy If the Coffey No 1 technic is 
used only the right ureter is transplanted at the first sitting and the left side, 
ten to twelve days later The abdomen should be explored at the first sitting 
for metastases m the regional (Fig 44) and retroperitoneal lymph nodes as wdl 
as in the liver The Coffej No 1 technic is to be preferred for cases with poor 
renal function or if there is evidence of ureteral dilatation If the ureter Is of 
normal calfber on both sides Higgins transplants both at the same sitting by 
the transfixion suture method unless an excess of mesenteric fat is present 

Thus individuaJiiation is necessary and the operative procedure to be 
employed depends upon the familiarity of the surgeon with the vanous operative 
technics and the clinical findings prior to and during the operation 

The use of ureteral catheters is usually unnecessary Hig^ns has utilized the 
catheter principle In two instances m which the ureters from solitary (congenital) 
or remaining Udneys were traniplanted into the rectosigmoid to eliminate the 
possibility of temporary obstruction 

Postoperative Care 

An exacting postoperative regimen is essential and the following routine 
has given the most sat^actory results In our hands 

1 The patients are maintained m a supine position for at least 8 hours If 
spinal anesthesia Is used then they are placed In Fowleris position 

2 The blood pressure is taken every 15 minutes until it returns to normal, 

3 No fluids are administered by month for 48 hours and then small amounts 
of water are taken orally for 12 boors During the following 12 hours clear 
fluids ore started with 1 ounce hourly and this amount Is gradually Increased 
A low residue diet is then given for a penod of 5 to 7 days. 

4 The fluid intake is maintained at 3 000 cubic centimeters daily For the 
first 2 days, 2 000 cubic centimeters of 10 per cent solution of glucose Is admin- 
istered intravenously and 1,000 cubic centimeters of saline solution Infusion 
dafly After this period, fluids are given intravenously as indicated by a study of 
the blood chemistry and the amount of fluid taken by mouth, 

5 Narcotics are given as necessary 

6 A rectal tube is inserted at the time of operation. This may be changed 
but is replaced and left in the rectum for a penod of 8 to 10 days The rectal 
lube Is legated gently at Intervals of 2 to 3 hours to insure patency When the 
IransfiiioQ suture technic is employed gentle traction is made on the rectal 
tube at the end of 24 36 and 48 hours until the tube containing the silk sutures 
is espelled, A plain rectal tube is then rdnserted for a penod of 5 to 7 da>T 
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7 Studies of the blood chemistn (urea aud creatmine) are made daili 
until the le\ els return to normal 

8 Ten cubic centimeters of salihexin are combined Avith the intra\enous 
glucose as a urinar}- antiseptic for the first 3 or 4 da\5 following operation 

9 General supportive measures are prescribed as indicated 

Complications 

The immediate complications are (1) peritonitis (2) acute renal infection 
(pyelonephritis) (3) temporary,' ureteral obstruction 

Temporaiy blocking from edema ma 3 ' take place If it persists, one can do 
temporal^’' nephrostom}’- 

Immediate use of urinaiy'^ antiseptics as a pre\ entive measure is also made 
such as mandelic aad bj’^ mouth 

Later complications may be (1) dilatation of ureters and hydronephrosis 
(2) renal infection, (3) impairment of renal function, (4) recurrence of 
mahgnanc}^ 

In some instances escretoiy- urographic studies re\ eal the presence of hydro- 
ureters and hydronephrosis years after implantation of the ureters into the bowel 
In other cases, similar studies re\eal the ureters and kidneys to be m fairly 
normal condition years after operation The causative factors responsible for the 
dilatation of the ureters are not clearly understood It does appear, howeier 
that with experience and greater refinements in operatne technic, the inadence 
of this complication is progressively dimimshing E\en though this comphcation 
may occur, y ears of comfort are added to the li\ es of the patients and they' may 
be restored to society' for a long period of time before succumbmg to other dis- 
eases remote from the one for which operation was performed 

Some patients may' be free from unnary' sepsis for years, in fact, we ha\e 
patients m whom evidence of renal infection is absent 10 to 15 y'cars foUowmg 
transplantation of the ureters The late infection usually occurs m patients m 
whom stasis, dilatation of the ureters, and hy'dronephrosis are demonstrated by 
intravenous urography' These patients may' have penodic attacks of renal mfec- 
tion which subside rapidly' upon the a dmi nistration of urinary' antiseptics It is 
undoubtedly' true that some degree of ureteral obstruction, with resultmg stasis, 
IS the responsible etiological factor m this group 

The presence of late ureteral obstruction frequently' antedates impairment 
of renal function WTien a superimposed renal infection occurs, renal function 
may' be damaged rapidly' If py'elonephritis does not occur, however, the function 
may not be impaired to any' pronounced degree for y'ears 

OTHER THERAPEUTIC PROCEDURES 

Trans\'esical Diathehmy for Bladder Tumors^ 

For the electrocoagulation of malignant or potentially' mahgnant vesical 
tumors, free access is gamed, by' widely' opemng the bladder through suprapubic 
cy'stotomy' In order to place the vesical incision to the best ad\antage it is ad- 
visable to determme beforehand the location of the tumor by' cy'stoscopy', cystog- 
raphy' and finally by palpation, after the anterior aspect of the ^'ls cus is exposed 

* We are indebted to Dr GuEta\ Kolisher for this section on the use of “Surgical dlathe^n^ 
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Proper visualization of the neoplasm and systematic progress of the coagulation 
Is insured through the complete removal of the distending fluid with an electric 
suction apparatus after the bladder is incised 

l\'hether the Intenor of the viscus is exposed by means of a self retaining 
retractor or not, is a matter of choice It Is Important however, that the traction 
should not be exerted in a lateral but in a vertical i e cephalocaudal direction 
This detail Is of particular importance m tumors occupying the base and retro- 
trigonal areas. 

Electrodea 

The flanges of the retractors should be short so as not to place the area of 
operation beyond easy access The electric current as a rule is applied by plac 
ing the inert electrode over the sacral region of the patient while the coagulation 
of the tumor is obtained with a small active electrode (Fig 674) 





Flo. 674 — IHatbenov of bltdder hunort. 

A. Utibod ( dh-kflng pcdkle of t Urge pspQUrj toisOT with electrode through topn 
puUc tndrion 

B How to rue dkthenny electrode •( but of ■ tumor iftcr intrareskal protrudiog portioi] 
hii been thoroughly burnt. 

Operation 

In tumors located in the mobile part of the bladder wall the growth maj 
be caught between two active electrodes of equal size For the coagulation of 
malignant tumors it Is preferable to use disc shaped electrodes (Insert of Fig 
674) and not needle shaped ones. 

It IS unavoidable to cause sparking with needles. Sparks not onl> coagulate 
the tissues but also produce comminution which is apt to carrj infection to the 
underlying structures besides the concomitant interruption and slowing up of 
the current fa\*ors the production of undesirable physiologic side effects. 

The sue of the electrodes is always selected so that the> will be smaller 
tEm the surface diameter of the tumor This permits ocular control of the effect 
of the coagulation at the periphery of the tumor 
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All active electrodes to be used, are first tested by observing the depth and 
horizontal extent of coagulation, resulting from various magnitudes of current, 
on a piece of fresh meat In cases of tumors located at the base of the bladder, 
an assistant inserts two fingers into the rectum or into the vagina, respec- 
tivety, of the patient The intensity of the heat during the progress of coagu- 
lation, is reported to the operator, thus informing him that the danger line is 
approaching 

Watching the reaction on the tumor around the periphery of the electrode 
together with the other items mentioned, will furnish the operator with a pretty 
fair estimation concerning the magnitude of the current to be employed and the 
necessary duration of the contact between tumor and active electrode 

From a visual standpoint, the coagulation is considered finished when the 
site of the growth is reduced to the level of the surrounding bladder wall, and 
when the area subjected to the coagulation, appears to be perfectly dry 

In dealing with tumors that protrude markedly into the vesical cavity, 
it is advantageous to carbonize their free surface prior to the definite coagulation, 
in order to prevent any implantation of viable tumor cells during the subsequent 
manipulations 

This IS especially important m growths of a papillomatous character with 
a cauliflower like surface 

In pedunculated tumors, the whole operation is facilitated by grasping the 
carbonized top of the growth with a spoon forceps, and by an upward pull, make 
the pedicle accessible 

The pedicle is then severed by means of an endothermic knife closely to 
its vesical insertion Now the stump and the adjacent area is thoroughly coagu- 
lated with the disc-shaped electrode (Fig 674) 

In very fleshy tumors, it is advantageous to proceed by layers, with the 
coagulation The first and if advisable, the second scab or crust produced by 
coagulation, is removed with a sharp curette, and then the underlying structures 
are again coagulated 

The bladder wall and the abdominal integuments are closed in the usual 
way leaving an opening for the drainage tube (Fig 673) 

Cystotomy and tumor coagulation may very satisfactorily be performed 
under sacral block anesthesia, combined with local infiltration of the abdormnal 
wall If general anesthesia is employed, safety is only guaranteed by the use of 
nitrous oxide gas 

Ether or ethylene anesthesia always carries with it great danger of explo- 
sion Screening off of the diathermic generator, for obvious reasons, does not 
furnish any reliable protection from explosion 

Radium in Bladder Cancer*^ 

The radium emanation tubes were originally designed by Duane of Boston, 
and put into practical use m treating deep seated malignancies, by H H Jane- 
way of New York They were at first known as “bare tubes” in this country 
]More recently, they have been called “seeds ” They are small capillary tubes 
of glass filled with the emanation from radium, which is a gas, but has all the 

°We are indebted to Dr Joseph Muir of New York City for this section 
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properties of radium dement «o far as Its therapeutic employment is concerned 
The raj's giv'en off b> the element bon-ever, rcniam constant in intensity, while 
those from the emanation decrease in 
intensilj at a known rate so that 
after a definite length of time an 
emanation container becomes whollj 
inert 

The needles used at first were 
usuallj of steel but lh»se were re- 
placed bj platinum or gold WTien 
radium emanation came Into more 
general emplojmenl the custom of 
placing radium element it«<lf in the 
needle was rapidlj abandoned for a 
tinj glass container of radium ema 
nation could be carried in a far finer 
needle than was possible where 
radium element of equal therapeutic 
\-alue was cmplojed The platinum 
needle sen.ed to cut off most of 
the caustic beta radiation which 
caused such extensive necrosis around the steel ones ond thus trauma and 
destruction of sound tissue b> sloughing were both mlnimiied 

The Implftnution o£ these 
emanation seeds was greatly 
facilitated by a device consisting 
of on implanting needle equipped 
with a loading slot (Figs, 675 and 
676) which permitted even a large 
growth to be evenly seeded 
throughout and made it possible 
to deposit several seeds in the 
channel made by a single insertion 
of the needle point thus increasing 
the accuracy of dosage and re 
dudng operative trauma. This 
very simple modification abolished 
most of the mechanical difficulties 
which had hitherto attended im 
plantation. 

Removabli Seeds 
In 1923 Rigaud head of the 
Paris Radium Institute suggested 
enclosing the radon directly fn 
^ metal containers—that is maJdng 

of gold or platinum instead of glass. Implantation of the bladder with the 
^^™ovable platinum radon seed can be done either cystoscoplcally or through the 
suprapubic indston but its usefulness In connection with cystoscopic work, espe 
cominends it. 



676 — C3o«e-cp view of eDdorcitcal implant* 
2 cm, Bpart of removiblc pUtimim fiftered 
rmdon leedi. (Courtesy of Dr Jo«pli Mair ) 
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One employs a seed filtered by 0 3 mm of platinum, capable of delivering 
a dosage of 333 1/3 millicurie hours, that is, 2 5 millicuries of radium emana- 
tion, destroyed in ten days time These seeds are placed in the neoplasm (Fig 
676) at a distance of 2 cm apart 

The Muir implanter is passed through the channel of an operating cysto- 
scope (Fig 675) The site for the deposit of the first seed having been selected, 
the point of the implanter is thrust into the neoplasm and the seed placed in 
the loading slot This seed pushed by the plunger, is carried into the tissues to 

a predetermined depth When 
it reaches this depth, its prog- 
ress IS automatically halted 
by the shoulder of the instru- 
ment, which prevents the point 
from advancing beyond a cer- 
tain distance When the in- 
strument IS withdrawn, the 
seed remains in place, the 
thread attached to it being 
plainly visible (Fig 676), pro- 
truding from the point of 
entrance The first seed de- 
posited thus serves as a land- 
mark from which the proper 
location of all subsequently to 
be implanted (Fig 675), can 
be readily ascertained The 
total number, of course, de- 

Fig 677 — Suprapubic implantation of platinum-filtered, pends upon the Size of the 

removable radon seeds into a cancer involving the trigone growth, and the estimated in- 
(Courtesy of Dr Joseph Muir) ° ’ 

vasion of the surrounding 

bladder wall, by possible malignancy “In general, three platinum radon seeds will 

satisfactorily irradiate an area which would have required from fifteen to twenty 

‘bare tubes ’ ” 

Removal 

When the period of exposure to radiation has expired — this is ordinarily 
nine or ten days — the seeds are withdrawn through the cystoscope, using either 
an ordinary cystoscopic forceps or an instrument especially designed to meet 
this need A patient accustomed to cystoscopic procedures will not even require 
an anesthetic, though in hypersensitive or neurotic subjects, some sort of anes- 
thesia will usually be necessary The threads attached to the seeds must be cut 
off to a length not exceeding one centimeter, before being placed in the loading- 
slot, for if too long, a thread is left protruding from the bladder wall and may 
become entangled in the cystoscope as that instrument is withdrawn, and the 
seeds thus displaced, or even dislodged entirely With the exercise of a little care 
and deliberation, however, such accidents can be readily avoided Instead of 
implantation of the “seeds” endovesically, many prefer to open the bladder 
through a suprapubic incision and implant the platinum filtered seeds under con- 
trol of the eye, as shown in Fig 677 
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Tranflurethral Operative Procedures- The following (except prostatic 
resection for which sec Chap 49) are frequently employed 

1 Fulguration of papillomata (electrocoagulation) or of a cystic dilatation 

2 Remo%Til of foreign bodies small calculi etc 

3 Division of lips of ureteral orifice 

4 Implantation of platinum or gold filtered radon seeds, 

5 Removal of tumor tissue for microscopic study 

6 Lithotrity 

The fourth of these was taken up earlier In this chapter Lithotrity was de 
scribed in Chapter 26 

Although some urologists still consider the removal of portions of bladder 
tumor tissue of value we believe that the opimon of the majority is that which 
was expressed in Chapter 27 This view briefly is that one cannot rely upon such 
a microscopic examination as to the benign or malignant nature of a given tumor 
The top which is so often the only 
portion Included in a specimen taker 
is apt to be benign and yet the pedicle 
and adjacent mucosa be already the 
seat ot malignant changes One must 
learn to rely (a) upon the cystoscopic 
appearance as pwinted out in Chapter 
27 and (b) upwn the clinical behavior 
i-e a recurrence speaks for malig 
nancy 

1 Pulguration (Endovesical 
Electrocoagulation) 

Aside from the comparatively rare 
cases of cystic dilatation of the lower 
end of the ureter (see Chapter 29) 
fulguration is chiefly employ^ to de- 
stroy small papillomata and also 
granulomas 'Hie technic as first sug 
gested by Beer has only been modified in the direction of better electrodes The 
latter are minute copf>er discs placed at the end of a flexible well insulated wire 

Tlmberlake has recently suggested o very much simpler form of electrode 
*1116 bipolar high frequency current Is preferable to the unipolar The indifferent 
electrode is placed either over the suprapubic, thigh or sacral region (Fig 678) 
The active electrode is introduced into the bladder through an operating cysto- 
®cope or the forobhque panendoscope of McCarthy 

Eu:ctrocoaoui,ation Is Only Indicatzd for Shall Papillouata 

See Chapter 27 If the fronds or vilJi obscure the pedicle (A of Fig 678) an 
effort should be made to reach the latter by inserting the active electrode as 
as possible into the base of the tumor (B of Fig 678) As soon as the cur 
^ent is tamed on a change of color is observable The whitish tinge of the tumor 
that coagulation has occurred. In sessile papillomata and also when 
^ pedicle is difficult to visualize It Is advisable to coagulate the surface of the 
from place to place (C of Fig 678) so as to avoid overlooking any portion 

M ideal method of anesthesia for a prolonged sitting Is caudal block (see Chap- 
^ 9) At times a number of sittings are neceMary when there are multiple tumors 




Fia — Diamns ot inode of tppUcatkn 
of endomlcml hiRb frtqtiaKy comDt to i bladder 

pWpirilUTUI 

A. Typ^ locaUoo of a papOloDu oQ poi' 
Udor wall near left nrrteraJ oritet. 

B Eledrode applied to pedicle of a pedoo 
cubt^ papfflenna before current is tamed on. 

C. Multiple arcaa on rurface of tumor to 
wfilcb fulguration has been appQed. 
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Papillomata at the vault or anterior wall are very difficult to reach For those 
at the vault, it is advisable to allow as much as possible of the water (employed 
to distend the bladder) to escape Those on the anterior wall are practically 
inaccessible, unless one employs some form of cystoscope with retrograde vision 
For those who have not fulgurated many bladder tumors endovesically, it 
IS a good plan to test the degree of surface coagulation, as well as that into the 





Fig 679 —Improved Young cystoscopic rongeur (Courtesy of American C>stoscope Makers, Inc) 

depth, by using a thick cut of beef placed on the indifferent electrode Occa- 
sionally severe bleeding will follow a fulguration, if one burns too deeply As soon 
as the active electrode becomes coated with coagulated tumor tissue, the current 
should be turned off and the necrotic fragments removed before beginning to 
fulgurate a new area 

2 Removal of Foreign Bodies and Small Calculi 

This IS best carried out by introducing one of the special forceps made for 
this purpose through an operating cystoscope or the foroblique panendoscope 



Fig 680 — From left to right Two types of cystoscopic sassors, rongeur forceps Bradford Lewis 
ureteral orifice dilating forceps (Courtesy of V Mueller and Company ) 

The various foreign bodies which have been removed from the bladder were enu- 
merated in Chapter 26 Instead of the technic just described, i e , of using a special 
forceps through a cystoscope, one can introduce the original Young (Fig 679) 
cystoscopic rongeur or use the Kretschmer serrated jaw modification 
3 Division of Lips of Ureteral Orifice 

This IS indicated when a ureteral calculus cannot be expelled into the bladder 
because of the rigid edematous lips of the ureteral orifice Some urologists prefer 
to divide the lips or reduce the edema with the electrode of a high frequency cur- 
rent, 1 e , by fulguration On account of the danger of subsequent stricture forma- 
tion after fulguration, simple division with special cystoscopic scissors (Fig 680), 
is preferable, in the opinion of the majority of urologists After such division, the 
calculus can often be delivered with the aid of the foreign body forceps 
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SURGICAL ANATOAI'i OF OPERATIONS ON THE KIDNEY AND 
UPPER URETER 


ToptxjRAPrrY of THt Iliocostal Space 
The ibocoatfll space includes only that portion of the lateral sbdonuiial wall 
between the last rib and crest of the Ilium Familiarity with the structures in 
eluded in this space and Immediately adjacent thereto is easentiaJ because it u 
through these that the kidney is approached 1 by the lumbar as distinguished 
from the “transperitoneal route 

1 The Superficial (Outermost) Layer or Plane (see Fig 6S1) 

(A) The iatissiuus domi arising from the outer or siqjcrfiaal leaf of the 
lombar fasda covering the sacrospinal (erector splnae) muscle Its fibers take an 
oblique course toward the axillary region, Le. upwards and anteriorly 

(B) The Sacrospikaus (EREcroa Spinae) A long muscle whose thick 
varies greatly being very wide in well developed muscular individuals 
The SACHOSPiNALia or erector spenae is enclosed In a sheath formed by the 

two leaves of the lumbar fascia It Is often necessary to divide its fibers trans- 
vwsely in order to obtain a better exposure of the kidney 

(C) Obuqcus Exttrnus (External Oblique) We encounter here oijl> 
the posterior bundles of origin of this muscle which nm almost perpendicularly 
«iown from the tip of the last rib (Fig 681) 

The triangular space above the crest of the Ilium which remains as the re 
>ult of the difference In direction of the fibers of the latlssiraus dorsl and external 
oblique is termed Petit s triangle, 

2. Second (Intermediate) Layer or Plane (Fig 682) 

(A) Obuquub Internus (Internal Obliqiie) Its fibers In this region 
(Fig 682) obliquely upwards and forwards to the last ribs 

(D) The Serratus Posticus Interior, This consists of four lea\*e 3 which 
upward and anteriorly from the lumbar fascia (attached to the last two 

and first two lumbar vertebrae) to the four lower ribs. These muscle 
tl^ “ superficial to the lumbocostal (costotransverse) ligament and over 
P eural reflection when the latter Is below the twelfth rib v> that care must 
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be exercised not to open the pleural cavity in case it becomes necessary to mo- 
bilize the twelfth rib in difficult kidney operations 

3 The Third (Innermost) Muscular Layer or Plane (Fig 683) 

(A) Teansversus Abdominis (Transversalis jNIuscle) This muscle is 
poorly developed in the kidney region One usually encounters the transversalis 
fascia or aponeurosis, which can be recognized by its whitish color After its 
division, the pararenal fat protrudes This aponeurosis is formed by the umon 



Fig 681 — First ]a3er of muscles to be di\ided in lumbar approach to kld^e^ The inasion 
begins at the angle between the last nb and the erector spmae muscles passing at first verticam 
downwards and then cun^es forwards di\uding the latissimus dorsi and external oblique muscles 
almost at right angles to their fibers 


of the two layers of the lumbar fascia which form a sheath for the sacrospinalis 
(erector spmae) muscle 

(B) Quadratus Lumborum A flat muscle separated from the sacrospinalis 
by a strong leaf of the lumbar fascia Its strongest portion is near its points of 
attachment to the transverse processes of the first and second lumbar vertebrae 
and lower edge of the twelfth nb The lateral border of the muscle is free and 
rests upon the transversalis muscle and its fascia Under normal conditions, the 
kidney extends 1-3 cm lateral to this free edge, hence it is seldom necessary to 
divide the quadratus in order to expose the kidney The relation of the twelfth 
intercostal and first lumbar nerves to this muscle will be taken up later 

(C) PsoAs Major This lies so deeply as to rarely come into consideration 
in kidne)'^ operations 
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Blood VastELs and Nebveb or the Iliocostal Space 
The last intercostals, tbe subcostals (or tirelfth) and the upper lumbar ar 
tenes and veins supply the muscles and overlying integumenL Of these the sub- 
costals are the most important but are seldom divided unless it is necessary to 
enlarge the inaaion toward the region of the ligamentum costolumbale (costo- 
transverse) where one U apt to enrounter the ventral or larger of the two main 
branches of the artery which runs parallel to and below the twelfth rib 

The veins accompany the arteries throughout the region. We shall refer to 
the lumbar veins later 



Nervet of the Iliocostal Space (Renal Region) The <:kin is supplied b> 
Ibe cutaneous twigs of the tenth and eleiToth thoracic nerves There are but two 
of surgical Importance, vit^ the twelfth thoracic and first lumbar (See 
^ ) The \Tntral diidsion of the former runs parallel to the last rib pierces 

^ oblique abdominal muscles and ends In the rectus The \-entral branches of 
^ first lumbar are the fliohj'pogaslric and inguinal Thc> extend on the \Tntral 
*1^) side of the lumbar fascia to a point 2 S cm lateral to the quadratus lum 
and then separate. The nioh>'pogastric remains between the transi-ersalls 
D 'm ^ internal oblique perforating the latter to reach the Integument of the 
^ 1 C rep, on The ilioinguinal perforates the transv'ersalis further anterior^ and 
° the Integument of the inguinal region 
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There is considerable variation in the mode of division of the first lumbar 
nerve When the two branches run close together, parallel to and close to the iliac 



Fig 683 — Third layer showang relation of inasion for lumbar approach to kidnev, to the trans- 
versal is fascia and muscle 


A 


B 


C 



Fig 684 — Variations m distribution of the last thoracic and the first two lumbar n®'" 
(After Max Broedel ) If the mcision is made midway between the last rib and crest of the > 

it is possible to avoid division of the ilioingumal and iliohypogastric nerves as shown in A an > 

which represent most common mode of division of the first lumbar nerve 


crest (A and C of Fig 684 ), one can incise the abdominal muscles without sacrific- 
ing any of the main branches but when they cross the operative field almost at 
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nght jmgles, (B of Fig 684) it is difficult to secure adequate exposure without 
sacrificing one of them 


Relations of the Kidney's to /Vdjacent Stsuctures 


A Postenor relations, i e , to abdominal muscles diaphragm ribs and 


pleura- 

(A) Below titi: Twelfth Rib 
The kidney docs not come In contact 
directly with any of the surrounding 
structures being separated behind by 
the pen and paranephric fat and 
the retrorenal fascia which form a 
cushion or bed for it This being under 
stood we can speak of the postenor 
surface of the kidney as lying in con 
tact below the twelfth nb with the 
quadratus lumborum muscle o\-erlap- 
ping it mesially to He to a lesser extent 
on the psoas muscle This posterior 
(dorsal) surface of the kidney cx 
tends laterallj be>'ond the quadratus 
to rest upon the transversalis muscle 
and its faida (middle leaf of lumbar) 

(B) Above tiee Twelfth Rib 
Separated only bv the pennephric fat 

the retrorenal fosaa the dia 
phragm cornea In direct contact with 
the postenor surface of the kidney 
thus bringing it into dose relation with the pleural reflection and coatophremc 
sinus- (Fig 68S ) This relation is of much Importance in operations on the kidney 

When the twelfth kib 
IS SHORT (Fig 686) the pleural 
reflection extends below it so 
that the entire rib hes in con 
tact with the reflection and 
the costophrenic sinus When 
the twelfth rib is long only 
the mesial (proximal) half is 
In contact (Hg 685) with the 
pleural reflection the latter 
passing almost horizontally 
toward the axHlary region 
Fonnerly it was the custom to resect the twelfth rib when the Iliocostal space 
too narrow and the nb immobile in order to secure better operative exposure 
^tidiiey operations Opening of the pleural reflection was not imcommon even 
^ a costectomy was performed- At present we are able by division of the 
^totransverse ligament as suggested by W J Mayo, to amply mobi 
(Fig 694) a long twelfth nTi without resection. 



Fm. 6S6 — ^TTf tud ihort twelfth rib The rritUon of th«e 
the pletml reflection b ihown in Fig. IV 



Fio 655 — Refafion of to dbphmgm, 

pleurae and Ust two ribi. Oo the left ilde of the 
lOiBtrattoD b ihow-Q how a lore twelfth rfb Un 
partly (proxboal half) In rtbUcEO to the pleural 
reflectim. lU outer (dbtal) half b in dose ae>. 
Uct with the dlaphrsfiD On the rifht aide of 
the DlastntioD b ihoTn a ihort twelfth rib 
wbote entire anterior aspect Qes In dost contact 
with the plranl rrSectioD the lauer as on the 
opposite «e of the body p asd n e beneath the 
proxlma] half of the rib This relatioc Is of the 
utiDost Importance to bear in mind in order to 
prex’ent Infurv of the pleura durln* kJdney opera 
Uoos. (See Chapter 56 ) 
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The diaphragm behind the kidney is very thin and offers but little resist- 
ance to infection from below or above In addition there is a gap in many individ- 
uals allowing pus to invade the pleural cavity without an actual perforation of the 
diaphragm Infection in a downward direction i e from an empyema to the peri- 
nephric tissues IS rare, but this is not true of infection extending toward the 
pleura, hence this anatomical relation must be constantly kept in mind in cases 
of severe renal infection 

B Anterior Relations, i e , to Peritoneum, etc These differ somewhat on 
the two sides, as follows 


Fit 687 


Fig 688 




Fig 687 — Relations of the kidnejs to the spleen, colon and right lobe of the hver, as seen 
from behind (After Corning ) 

Fig 688 — Relations of kidneys to more important structures m front Note how duodenum 
(see also Fig 23) lies m close contact with right kidne 3 ^, also the relations between the hepatic 
and splenic fle-^ures respectively to the lower poles of the kidney 


(A) On the Right Side (Fig 687) Here the kidney (of course separated 
by the prerenal fascia and parietal peritoneum) is m contact with the right lobe 
of the hver, the duodenum and hepatic flexure of the colon The relation of the 
duodenum is of importance because it is exposed during kidney operations and 
overlaps the right kidney to a variable extent (see Figs 688 and 700) 

Enough cases of injury to the duodenum with fistula formation have been 
reported to justify keeping this relation of the duodenum to the anterior surface 
of the right kidney constantly in mind, in applying clamps to or ligating a renal 
pedicle The relations of the ascending colon and especially of its hepatic flexure 
are also of clinical interest The peritoneal reflection is m close contact with the 
prerenal leaf of renal fascia and hence the ascending colon must be displaced 
mesially (inwards), m order to expose the kidney adequately The hepatic flexure 
lies m contact with the anterior surface of the lower pole of the normally located 
right kidney but in cases of abnormally mobile kidney this relation may be greatly 
altered 

On account of the relation of the ascending colon and its hepatic flexure to the 
right kidney it is not difficult to visualize how a retrocecal appendiceal abscess 
(see Chap 40) may develop m close relation to the lower pole of the kidney and 
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simulate a perinephric abscess and vice versa how the latter when developing at 
the lower pole of the kidney, may simulate a retrocecai appendiatis. 

(B) On the Left Side (Figs. 687 and 688) Here the kidney is in relation 
to the tail of the pancreas spleen splemc flexure and descending colon. These 
are of interest chiefly because of the following clinical possibilities 

Peritoneal Reflection 

We have already directed attention to the relations of the intrapentoneal 
viscera to the bdneys. Of these the ascending and descending portions of the 
colon (Fig 688) play an important part In operative exposure of the kidney and 
upper ureter It is essential to have a knowledge of the fact that the parietal 
peritoneum Is reflected very close to the outer border of the kidney on both sides 
This is best seen in a cross section at the level of the middle of the kidney One 
of the first steps in mobiUnng the kidnej (after division of the abdominal wall 
retrorenal fascia and pcnrenal fat) is to displace anteriorly this pentoneal reflec 
tion and the corresponding portion of the colon to avoid opening the reflection 
and peritoneal cavity 

The Blood Vessels of the Kidney 

The normal distnbution of the arteries and veins is taken up in Chapter 2 
that of anomalies in the blood supply so far as the main arteries and veins arc 
concerned in Chapter 34 The anomalies of the retropelvic vessels are discussed 
later in th{< chapter 


OPERATIONS ON THE KIDNEYS 
General CoNsroERAnoNS 

These operations have certain points in common as follows 

(a) The preparation of the operative field. 

(b) The position of the patient 

(c) The inasion through the various structures of the lateral abdominal 

walk 

(d) The mobilization of the Udne> itself 

Let us consider these four points brieflj before taking up the technic of 
the individual operations in detail 

(A) The Preparation of the Field and (B) the Position of the Patient 

It is advTsable to prqwrc a field extending from the level of the angle of 
the scapula to that of the trochanter (greater) in a vertical and from bevond 
the median line in front to a similar point behind in n honzontal direction 
The solution which is emplojed vTirles with the Individual hospital \\c pre 
Icr full strength tincture of iodine (7 per cent) diluted with equal parts of 
alcohol making it a per cent solution or 2 per cent mercurochrome in 
acetone 

As a rule the patient should be pheed In as nearlv bteral a position as 
possible with the ilioccrttal space (B of Fig 6S9) widene<l as much as po Ible 
^Ih the aid of a specul elevator now attached to cverj modem operating table 
n some individuals with long twelfth ribs (Fig ) e<peclallv if there Is much 
adipose tissue or well devTiopod muscle*; cvttv inch palnetl In this manner Iv an 
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advantage With the exception of the paraperitoneal incision (which we recom- 
mend for preliminary ligation of the pedicle in renal tumors and for exposure of 
the horseshoe kidney), and the incision for transperitoneal nephrectomy, this 
lateral position is employed in all of our cases 

(C) Incision o£ the Abdominal Wall We prefer the W J Mayo modi- 
fication of the Israel incision Its extent is usually lightly outlined (Fig 689) 
with a scalpel before division of the wall itself The incision begins at the angle^ 
of junction of the vertebral end of the last rib and lateral border of the erector 
spinae muscle (B of Fig 689), extends almost vertically downwards to a point 



Fig 689 — A This shows an extension forwards of the usual lumbar kidney incision, and 
IS employed in cases in which one wishes to do a prehmmary ligation of the renal vessels for a 
neoplasm (see Fig 685) 

B The upper two thirds of the heavy line indicates course of usual lumbar kidney inasion 
Instead, however, of extendmg transversely mwards as shown m A, the usual lumbar kidney 
inasion curves downwards (as mdicated by dotted portion) toward anterior superior spine of 
ilium 

midway between the last rib and crest of the ilium, and after making a gradual 
turn anteriorly, continues^ at this level to a point about one inch (2 5 cm ) above 
the corresponding anterior superior point of the ilium 

After division of the skin, and imderlying adipose tissue, we divide the 
latissimus dorsi in the posterior and the external oblique in the anterior half 
(Fig 681) of the incision The second layer to be divided is the internal oblique 
muscle (Fig 682), which lies immediately beneath the external oblique As soon 
as this IS carried out, one sees in the anterior half of the incision, a muscle whose 
fibers are parallel with that portion of our skin incision which runs midway 
between the last rib and crest of the ilium This muscle is the transversahs 
abdominis (Fig 683) and varies greatly in development in this (lateral) portion 
of the abdominal wall It ends rather abruptly in a firm whitish layer, the trans- 
versalis fascia (which is in reality the middle leaf of the lumbar fascia) When 

^ This IS referred to briefly, as the costovertebral angle 

"This enables one to usually avoid division of the last mtercostal and first lumbar nerves 
(Fig 684 ) 
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this strnctnrc (transversalis fosaa) has been divided, one knows that the para 
renal (Fig 690) fat lies immediateH beneath As soon as this fasaal layer (Fig 
690) IS divided in a horizontal direction the pararenal fat pushes Its way into the 
field (Fig 690) and one is read} to Ix^n the next step of the operation vix, 
mobiliiation of the kidney 

The ONtY CASES in 
WHICH WX DO NOT FOLLOW 
THE ABOVE TECHNIC OTC 

the following 

1 When ONE WISHES 

TO expose the renal 
PEDICLE first for the pur 
pose of ligating the pedi 
cle before the kidney is 
tnobDued. This is our 
routine at present in neo- 
plasms of the kidney pro- 
vided the aiEc of the tumor 
pennlts access to the pedi 
cl- fir-t 690—1116 tniMvemlU fud* bu been tecbed mkJ the 

panrenaJ f«t now pmoJU. 

2 When ONE DESIRES 



TO EXPOSE one or THE HALVES OF A HORSESHOE RlDNEY OT ODC ID whlch ED aDOmflly 

such as lumbar or ihac 
-ft (ordinary) ectopia, or as 

^ ^ crossed ectopia is present. 

^ These were described in 

W Chapter 32 In case either 

y of the above two mdica 

tions exists we begin with 
ordinary lumbar ind 

M/y (B of Fig 689) just 

described the patient being 
t/ffi ||l|f ^ lateral position 

mk exposed 

attempt IS made to 

the skin m these cases 

"" proaching (B^f Fig^689) 

. Fic. Ml— The j 14 I t anterior superior spine 

^ tran5\-cr«lj forwards (A of 

Fig 6S9) to the outer 

-- -.,0 T.S ^usoufar „f u. aUfo.. 


!■ PdWd “• •*“ ■ddntr 

•orface oC kklMT -nri tv, aloo* the ■nterior 
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oblique and transversalis) are divided in a direction parallel to that of the skin 
incision, as far anteriorly as the outer border of the rectus By displacing the 
peritoneum (Fig 722) forwards, one can secure an excellent exposure in the class 



Fig 692 — Relation of muscles and of peritoneal reflection to kidney 

The anterior half of the operative field shows the divided external oblique, internal omique 
and transversahs In the posterior half of the field of operation note the divided latissimus dorsi, 
quadratus lumborum and sacrospinalis (erector spinae) muscles It is seldom necessary to divi e 
the two last named muscles 

of cases, just mentioned, as suitable for this Bazy modification of the ordinary 
lumbar incision 

After the kidney has been amply exposed with the patient in direct lateral, 
we change to an almost dorsal position, while the incision is continued forwards 
to the outer border of the rectus muscle 

The technic of the incision for preliminary ligation of the renal vessels an 
for transperitoneal removal of the kidney, will be considered under nephrectomy. 





Fic, 603 — MoblUjatJon of the Udnty The cdpe* of the 
rroal »od t**cb #re Rmped b\ fortrp* uhUe one pfocwdi 
to *cpaf*te the khtacj oo all Ude* from fw envciopins fat 
and in front from the coloo duodenum (on richt skfe) and 
peritoneal fold (Flc- 65b) 
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(D) Mobillratlon of the Kidney After gentle separaUon of ^ 
renal fat behind and lateral to the kidney we encounter (Fig 692) a thin fibrom 
structure the posterior leaf of the renal fascia (see Chap 2 on Anatomy Md 
Fig 692) An incision is made into this and one encounters tie true pennephnc 
fat. This may be very 
easily separated as a rule 
with the fingers (Fig 
691), until the kidney 
itself, IS reached 

I K F I. A M U A T O K Y 
TlIICKENmO OF THE PzBI 

NcpHUic Fat 

We have already 
called attention® to the 
conversion of this loose 
adipose Into a mass of 
dense fibrous tissue under 
pathologic conditions and 
shall refer to U again 
connection with subcap- 
sular nephrectomy MTien 
such an inflammatory thickening of the pennephnc fat Is present or when the 
kidney is very large no attempt should be made lo mobillie the kidne> until the 
inasion in the abdominal wall Is ample, and (wo other steps to be desenbed next, 
hav'c been earned out 

ThF nSST OP THESE 18 MODTUIATJON OF THE LSST (HTH) MB In maOJ 

cases It Is slmpl> necessary lo exert traction m an upward direction until this 
rib has been mobilized enough lo grealK 
enlarge the size of the depth of the original 
incision. If (his is impossible one can re^^ort 
to one of two procedures (a) subperiosteal 
resection of the last nb or (b) division of the 
co^totrans\er=c ligament fir«t de^^bed bj 

Ilcnle, 

Before our attention was directed b> 
\\ J tlax-o to the ea«c with which the second 
of tbe<e procedures could lx? <Ione wc were 
compelled to re<ocl or break the twelfth rib 
In a number of ca*^ 

This co<lolrannTr«c ligament <lrelche< 
from the tmn \er«c proce<«es of the fir«t and 
second lumbar Ntrlrbrae in a (anllke (Fig 
694) manner to the Iwelfih and elc\‘enth rib 
It can lx* readilN felt as ^ len«e fibrous band at the \Trtebral end of the 
twelfth Til) It quhe ea lU ihvidetl and permits the twelfth nb (Fig 705) to 
W mobllired completeb greall> facilitating acce^* to the upper it.o third* and 
Petlicie of the kidnr\ when there I< much fi\alion or a bori pedicle 

Injun of the U I Iniercnnal arien and \-ein i almost una\-of(bMe during 

niie*rT <0 Ml Pfrim^nil snt rv — — * - 



Ifc 601 — Mrihod f d s don 

*1 

ol Ihe rcHtr>inrF<\rr'< Lrarn nl fai 
to trvoWlrt Ibf tik lUh itb (ve 

tnt> 
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division of this costotransverse ligament, but the vessels can be easily reached 
and ligated, preferably by transfixion 

One must be careful during this method of mobilization, as also during sub- 
periosteal resection of the last rib, not to open the pleural reflection This (Fig 
687) passes well beneath the posterior half of a long twelfth rib, but can easily 
be recognized, if there is good hemostasis, by its pearly white appearance and 
movement during inspiration Even if one accidentally opens the pleura, no harm 
will result if it IS immediately sutured with fine chromic catgut, tied over a piece 
of fat to prevent its cutting through In some cases, the pleural wound is so 
difficult to suture, that one must be content with closing the opening^ by gauze 
packing 


r 



(Search for 
lot er pola' 


Fig 695 — Search for lower polar vessels before ligation of pedicle in nephrectomy or hotter, 
before mobilization of the Lidnev The loner pole is raised with one hand while the other palpates 
or inspects aU strands, etc , running to lower pole from aorta or vena cava 


There are few vessels of an}'^ size which one encounters in the ordinary 
lumbar incision and unless some marked anomaly (Fig 684) in the last inter- 
costal and first lumbar nerves exists, even nerve injury is rare 

DISPLACEMENT OF THE COLON Granted that the exposure is ample and the 
perinephntic fat has not undergone too much inflammatory change, we proceed 
with the mobilization of the kidney by gently displacing the colon (Fig 692) 
forwards and the duodenum^ forwards and upwards If one understands the 
anatomic relations of the colon and duodenum (on the right side), to the anterior 
surface of the kidney, and the necessity of pushing them away, before any 

* We ha\ e recentlv used fat pads to pre\ ent sutures from cutting through on the prmaplc 
of the Beer-Hagenbeck method (Fig 705 ) j t 

^ Attention was called at the beginning of this chapter to the relation of the duodenum o 
the nght kidney and the danger of its being mcluded in the clamp apphed to the pedic e, o 
this ‘^ide 
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aUOTpt is made to bring the kidney into the tround in cases with many adh^ 
aions opening of the peritoneal cavity will seldom occur The importance of such 
an ocadent, like that of opening the pleural cavity, has been greatly eiaggenited 
and DO harm wdl result, if the opening is immediately closed. 

Traction i* now hade upon the iaiwer pole until it has been completely 
treed care being taken to ascertain by palpation (Fig 69J) whether any interior* 
pQljjr vessels are present The separation of the kidney from the perinephntlc 
fat Is now continued until the upper pole can be easily delivered into the 



Fkj 606 — ^rch few ifpprr pobr beforr cumplrtf mobiluatloQ of kldrw^ f attotrsplfd 

Tbf ki»fr poUr *rc Crrt foQcbt for (He W>) and th«i th« upper polf I' rrtracttd at 

tooan bfic mhllc onr pulpatn for polar 

aWomitial inci5ion The ^mc care hould be eTcra*<wl in an examination (Hj: 
696) of (he upper pole for acce^orj** \e«cl« ax in the case of the lower pole 
Israel was the first to report a «e\cre homorrhaRc from a tom lower polar 
arterj which had retracted and onl) bejran to bleetl after the operation The 
Importance of a routine •^rch for sudi acce<*orv arteries and x-eins cannot l>e 
too fironjt emphasized On1\ a rcbtixcU short time I< rc<]uircTl to palpate the 
me'bl liordcT^ of the upper and lower pole^ for acce<«ori \-e dunnz deU\‘en 
and freeing of the hi(lne\ from the urroundin? fat It I< a Rood rule nner to 
diwde an> firm band* of tis ue which one ha fell rtmninR to iKe up 7 >cT and lower 
pole* until ihr\ ha\e been In pecittl 

The reliiinn of uch \-e'‘el to b\dronrphro<i* i*. taken up ir^ Chap er* M 


t f ^ MO Irf '» 
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The kidney operations which are at present, most frequently employed, are 

1 Pyelotomy 

2 Nephrotomy 

3 Decapsulation 

4 Nephropexy 

5 Resection of the kidney and heminephrectomy 

6 Nephrectomy and nephroureterectomy 

Let us consider these in the order just given 

Pyelotomy 

This operation consists in opening the renal pelvis, m order to be able, 
usually, to remove calculi without damage to the parenchyma of the kidney, as 
described in Chapter 42 There are three types of the operation 

1 Anterior pyelotomy in which the pelvis is opened on its more ventral 
(i e front) surface (Fig 24) 


Fig 698 



Fig 697 — First step of technic of ordinar\^ posterior pyelotomy The kidney has been drawn 
into abdominal incision, laid on its ventral surface and posterior aspect of the renal pelvis ex- 
posed Note avascularity of this surface r 

Fig 698 — Second step of technic of ordinary posterior pyelotomy The two traction sutures o 
fine catgut have been inserted and the edges of the p\elotom> incision retracted 

2 Posterior or ordinary pyelotomy m which the dorsal surface is opened 
(Figs 697 and 698 ) 

3 Enlarged pyelotomy, a term first suggested by Marion to designate an 
operation by which the posterior lip of the hilum, is also divided, so as to increase 
the size of the pyelotomy opening Of these, the anterior type, is employed by 
only one urologist, Illyes of Budapest, so far as we know The enlarged type of 
pyelotomy is only indicated under certain special conditions to be named, so that 
the operation of choice today, is by the posterior route, hence when pyelotomy is 
spoken of, this method is usually understood Because it is most often employe 
for the removal of calculi, the term pelviolithotomy, is applied, by a few urolo- 
gists, in such cases 

Technic o£ Anterior and Posterior Pyelotomy 

The kidney after being completely mobilized in the manner described above. 
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Is delivered Into the abdominal incision ns near its most supcrncial laj’cr, M 
possible In tbe anterior operation the renal peUls is Kcpored b\ retracting the 
vessels ol the pedlde. The danger ot injurj to the latter nhich enter the renal 
sinus bj passing across the anterior aspect of the peKis (see Fig 24 In Chap 2), 
is the chief reason why this method of approach has never been more widely 

adopted , 

In posterior (ordinary) pjelotomy we have the advantage of making Ihe 
Inoston into the renal pelvis through an area, which is avascular in the majority 
of tadmduals With the csception of the anomalies to he menllonetl later the 
only vessel of any sue is the retropelvnc artery which we have seen (Fg 28 of 
Chap 2) arises from the mam renal and passes into the kidney after forming 
an arch (Rg 702) beneath the posterior lip ol the hilum i c well away from 
the mcislon (Fg 698) ordinarily required for a pvelolomy 

IVe have found that If gentle traction Is made upon the renal pedicle and 
an assistant is instructed to place one hand beneath the anterior anti the other 
over the postenor aspect of the kidney and the latter is turned well upon its face 
(anterior aspect) that difficulty is seldom rael wUh in securing a good exposure 
of the postenor surface of the renal pelvis 



Pm. W — Forttp* whb boRow bUdn for mnoxtl of mal or trrrictal cakoli. 


There Is a layer of fat to be separated before the bluish color of the fibrous 
outer wan of the pelvis itself is visible We prefer to push aside this penpelvic 
fat with a blunt pointed curved sdssors rather than to divide it with a scalpel 
As soon as the pelvis itself (Fig 665) is recognised we Insert two temporarv 
traction suttires of catgut between which the inaaioo through the wall of the 
renal pelvis (Fig 698) is made Only the smallest size catgut (CX) or 000) and 
correspondingly small needles are employed for the traction sutures For open 
Ing the pelvis a scalpel much smaller than that used for the abdominal incision, 
IS advisable 

Ir A CALCULUS CAN BE PELT In thc renal pelvis Immediately upon exposure 
of Its posterior aspect, one can make an inasion directly upon the calculus and 
deliver it with tbe aid of a ^>edal stone forceps (Fig 699 ) If however the 
ralculns Is not so accessible we suggest the use of the traction sutures and 
bimanual elimination. (Fig 668 ) 

CiosTOs The majority of urologists prefer not to close the pyelotomy 
toosioa. We follow this method, except in cases where the incision is a relatively 
one or It has been necessary to approach very dose to tie beginning of the 
mter (Fig 698) Under these conditions it la better to dose most or aH of the 
^tiOTy incision with fine plain (00) catgut interrupted sutures care being 
not to penetrate the epithehal hning of the renal pelvis Suture of the 
Pettpelvic fat alone does not suffice and we find it can be dispensed with if 
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the edges of the incision into the pelvis proper, have been accurately brought 
together 

Drainage Before closing the pyelotomy incision or preparing to drain it, 
it IS advisable to pass a ureteral bougie or catheter of fairly large size (7-8 F ), 
in a retrograde manner, so as to exclude any shadowless or overlooked ureteral 
calcuh or a stricture, which might need postoperative dilatation We shall refer 


shortly to fistula following pyelotomy 
This can often be avoided if such a 
bougie or catheter is passed downwards 
into the ureteral lumen as far as the 
bladder, from the pyelotomy incision In 
a similar manner, we often utilize the 
opening m the renal pelvis to insert a 
stone forceps (Fig 699) in order to 
search for or remove calculi lying in the 

Fig 700 


A B 



Fig 701 



Fig 700 — Autopsy specimen of non-rotated kidney (minor degree) 

A Anterior aspect showing faulty development of anterior lip of hilum and vessels passing 
behind 

B Posterior surface No portion of pelvis visible 

Fig 701 — Anomalies of the retropelvic vessels of importance in postenor pyelotomy 

A and C The retropelvic artery and vein, respectively, pass across the posterior surface of the 
renal pelvis 

B The mam renal artery or a very large branch, passes across the posterior aspect of renal 
pelvis 

D Same true of renal vein 


calices of an ampullary type of pelvis (Fig 20) or in one of the two branches of 
a bifid pelvis (Fig 21) 

Drainage after pyelotomy is indispensable and is best carried out by 
anchoring the proximal end of the rubber tube to the penpelvic fat close to the 
pyelotomy incision, using plain catgut as suture material, so that the tube can be 
easily removed at the end of 10 days 

Difficulties Encountered in Ordinary (Posterior) Pyelotomy 

1 FAULTY ROTATION OF THE KIDNEY Usually the diagnosis of incomplete or 
excessive rotation (Fig 424) of the kidney (see Chap 32) can be made by an 
inspection of the pyelogram (Fig 425) If, however, the operator is not aware 
of the possibility of such a congenital anomaly, a prolonged search will be 
unavoidable, before the renal pelvis is found (see Fig 700) 

2 EXTERNAL VERSUS iNTRARENAL PELVIS In Chap 2 on Anatomy attention 
has been called to the occurrence of variations in the extent to which the rena 
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«i™ Uo within the renal s.nuj (Fig 22) and how mu,* Um outside ol the 
lulnev proper A knowledge of these anatomic variations wdl avoid mu* trouble 
The simplest pyelotomies are those in wU* there is an ample extrarenal portion 
(Hg 697) of the pelvis, 11 the pelvis is almost enPrely within the renal sinus U 
IS intrarenal, the ordinary pyelotomy will often be impossible and one must resort 
to the enlarged pyelotomy method (see later) 

3 SNoiiALiaa or the HrmopELVic vrssEts Instead of a single artery whi* 
enters the kidney in su* a manner, as to leave practically all of the posterior 
aspect of the renal vessels free of blood vessels of aay but negligible sue a 
number of possible vascular anomalies occur 

(a) The renal artery or leln dtndes into an eijual number of pre- or retro- 
pelvic bran*es tbe latter forming a fan like network over the postenor aspect 
of tbe renal pelvrs (see a and c of Fig 700) 


Fic 7or 



flex OJ-'Enlirpcd pjdotom) Tfcc bduin H rHriclpd «nd rrlropfh-lc tMer^ fa hcrtrn be 
fefft divWon brt»rcn t*o Ucatare*. Note vcMitiotnl oTpojuip of p<»t»Tlor i pert of mal pelk-^ 
fia. Of— EnlariTed p%ricrtoH3V Tie artery («er Fie 6 1 ) been dieideH 

Mtfra t«o liptom. Tbe tolW dark line Indicate* tbe eetent of aa erdjur> po<leriof fnrlolom^ 
IncWop Tbe drtlnJ Uor* ijvbeate tbe tarioit* direrttom fa mbkb the ordInir> posterior p)flotom> 
hirMon can be e^tet^ded tbioucb tbe pri\*k wall aUet Trttactloa of Ibe po'tcrfoT 15p of bBoa 
(•<T Fie 6 1) 


(b) The retropcKnc arterj ma> obliquely across the postenor aspect of 
the renal pel\U Instead of formlnp an arch beneath the po^iferlor lip of tbe hUum 
(a of ^Ip *02) 

(c) The main renal artcr> or \*eln (b and d of Fin 701) ma^ enter the 

VMnn J)v pas«tn;; across (he back fristead of the from of the renal ncUas 
tn- J4) * 


* \A>i\TioNs IN jjscTii or Tiff UT \L tTMciT This 3s wc havT «een 
Klup ’) IS as a mle alwul 2 5 cm horicr on the rl^ht Idp Ca»^ are 
rnaunteretl honmrr on both sMe* of the l-vK m which it is s.cr\ tbfuruU to 
’ b\rr the kldr>n Inio the wouml jufiicicniK lo enable a ati factora etnosurc 
ircb.on into ihr rerul prKi (o l-c made We «'o nm a.ba<e> atterrmin- to 
T^I rm apNrh omv !;> palptfion alone \ few urolo^l t of Ur-e em^Ier-rr t’a 
Trjilr a^^ tP ti in I ihr LMnej mio (he wojn! Im for tbe avem-e 
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operator, this is a hazardous procedure because of the vascular anomalies just 
referred to 

5 PERiPYELiTis In some cases, there has been such an extensive infection 
of the fat around both the extra and intrarenal portions of the renal pelvis, that 
it is very difficult to identify the wall of the pelvis proper In such cases, it is of 
much assistance to either isolate the uppermost portion of the ureter, and follow 
it upwards, or to abandon the attempt to perform a pyelotomy, and substitute 
a nephrotomy 

Enlarged Pyelotomy 

This only differs from the ordinary pyelotomy in the fact that the posterior 
lip of the hilum of the kidney is divided Marion pays no attention to the small 
retropelvic artery and does not attempt to search for it We find, however, that 
this IS very simple, if a fine retractor is employed to lift up the posterior hp One 



Fig 704 — Method of temporary hemostasis during kidney operation The blades of a speaal 
curved forceps are covered with rubber tubing Care should be exercised not to close the blades 
too tightly and the ureter must never be included A safer method is shown m Fig 712 

can readily identify and ligate the retropelvic artery (Fig 701), before extend- 
ing the pyelotomy incision toward the renal sinus (Fig 703) This operation 
enables one to remove relatively large calculi, and to explore the pelvis proper 
and its calices, in a far more satisfactory manner than with the ordinary 
pyelotomy incision With increasing experience, one learns to limit the use of 
the enlarged pyelotomy method to comparatively few cases 'Although as Broedel 
has shown, the retropelvic artery supplies a portion of the posterior half of the 
kidney, its division has never been followed by necrosis, in our experience 

Nephrolithotomy 

Nephrotomy is most frequently employed for the removal of calculus, hence 
the term commonly applied to an incision through the cortex alone, m the case 
of calculi m dilated calices or through both cortex and medulla for more deeply 
located calculi, is nephrolithotomy The progress made during the past 25 years 
in the localization of calculi in the kidney has made obsolete such an operation 
as bisection through the Broedel line In general, nephrolithotomy has ceded its 
place as operation of choice, to pyelolithotomy, i e removal of calculi through a 
pyelotomy incision, The tendency is to make the nephrolithotomy incisions as 
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small as possible because they are easier to dose and there Is less danger of 
postoperative bleediPg 

Hemorrhage during or umnedmlely after nephrolithotomy can be con 
trolled In one of three ways 

1 By having an assistant compress the pedicle between the Index finger and 
thumb This is not very satisfactory because with the best of intentions, such a 
compressicm is of only short duration 

2 By grasping the pedicle with rubber-covered 
damps (Fig 704) This is a dangerous method 
unless constantly controlled by the operator so 
that the blades are not too dosely approximated 
otherwise there is danger of Injury to the vessels 
W esson reported a in which the circula 
tion was completely cut off resulting m expulsion 
of the kidney from the wound during the post 
operative course os a sequestrum The forceps 
must never be locked the assistant being shown 
by the operator himself that complete hemostasis 
can be secured by lightly approximating the bladet 

3 We prefer an ordinary small (M F) "oft 
rubber catheter placed like a tourniquet (Fig 
712) around the p^de and a forceps placed at the 
pomt where the two ends of the catheter cross 
so as to prevent them from slipping 

Hemorrhage following nephrolithotomy can 
be prevented In one of three ways 

1) By the Beer Hagenbach method as ex 
plained in Fig 705 We prefer plain catgut as 
suture matenal and have never observed post 
operative bleeding even In extensive resections of 
the kidnej The danger of necrosis which has been 
one of the criticisms of this method is negbgiblc 

2) riadng pads of fat between the paren 
chyma edges os suggested b> Koll or musde ns 
suggested by others to act as hemostatics and then 

suturing the capsule over the fat or muscle ^ 

(iurc Gjn and Obit 1933 57 494> The capsule 
inc.sed and the ribbon gut slipped in so us to he In the subcapsulnr space and 
lied so ns to approximate the edges of the nephrotomy incision. 

Nepiibostoiiy 

an ^ P'"°^ ■* accomplished bj making 

Indsikm ^li P^'crioi- ot the renal peKis and a counter 

one’lf"nr;,'r^t ^ 

nurnii introduced into the peUas There are two methods in 
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1 The Papin Method (Fig 706) Through an incision in the renal pelvis 
a long bladed slightly curved forceps is passed through the parenchyma to a 
point on the convexity An incision is then made over the end of the forceps, 
whose blades are spread sufficiently to enable a Malecot catheter to be pulled 
through into the pelvis 

2 The Cabot Method (Fig 707) A uterine sound bent into a more or 
less U-shape is passed into an opening in the pelvis, and pushed outward until 
it encounters the capsule of the kidney A short incision is made over the point 
of the sound, to whose blunt end a stout thread is attached The sound and thread 


Fig 707 



Fig 706 — Papin technic for nephrostomy Clamp mtroduced through the pyelotomy inasion 
and through the renal parenchyma grasping a Malecot type of rubber catheter (left upper 
drawing) The pyelotomy incision is closed leavmg the self-retainmg Malecot catheter m place in 
lower calyx (right lower drawing) (Courtesy of Dr E Papin ) 

Fig 707 — Cabot technic for nephrostomy a Uterine sound inserted through pyelotomy 
incision perforatmg the parenchyma and capsule, heavy silk ligature attached to sound b Sound 
removed and Pezzar catheter tied to the ligature ready to be pulled through incision in renal 
pelvis c Pezzar self -retaining rubber catheter in place in kidney pelvis (Courtesy of Dr E Papin ) 

are then drawn out through the opening in the pelvis and a Malecot catheter is 
attached to the thread so that the catheter can be pulled through the opening 
on the convexity Care must be taken so that the portion of the catheter between 
the kidney and skin incision does not become kinked 

These two methods are to be preferred if prolonged drainage is desired 

Nephropexy 

The indications for this operation were discussed in Chapter 35 Certain 
preliminary steps should always be carried out before the nephropexy, i e , fixa- 
tion of the kidney, is attempted These preliminary steps include a search for 
polar vessels which may have compressed the ureter, after the kidney dropped, 
mobilization of the ureter (ureterolysis) and kidney (nephrolysis) by sharp 
division of any adhesions and inspection of the renal pelvis as to whether the 
ureter is stnctured with resultant hydronephrosis Many failures following 
nephropexy are due to overlooking one or more of these conditions 
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Fio. 08— Pjtirat with nrphrwfom\ tube 
etae r glnc thjwoh ikfn Ij>d»ion The operation 
was performrO under infiJlratlon iDotbeih 
(hrouKh a movie apHttins Inridon 


There are maii> t>p« of nephropexj which fall into three groups 

1 Those which uUlUe the fibrous capsule alone (Fig 709) 

2 Tho«e which utillie the renal 
parenchjTna by means of transfixion 
sutures (Figs, 710 and 711) 

3 Those which utilise the last rib 
adjacent muscles, etc. 

Group 1 Utilization of Fibrous 
Capsule Alone 

A method which Is frequentlj em 
ployed is shown m Fig 709 The capsule 
IS divided into four equal parts Into 
each of which a long chromic gut (size 
0 or 1) suture is ln«erted and tied, 

A niche or bed for the kidney is now 
found as high as possible The sutures 
through the two upper flaps are placed 
on fairly large cutting needles and 
passed through the last mtercostal space 
and tied so as to He subcutaneously To 
prevent the suture from cutting through 
after the kidney has been pulled into 
new bed, the two sutures are tied ow a piece of fat The lower two sutures are 
inserted into the muscles of the abdomin^ Incision and in addition ^mc of the 
perirenal fat Is used as a pad or support for the lower pole of the kidney A 

patient upon whom a nephro- 
pexy has been performed 
ought to be kept In bed for 
three weeks We have had a 
number of very satisfactory 
end results in using the above 
capsular method. 

Group 2, Use of Traiu 
fixion Sutures (Figs 710 
and 711) 

This method has been ex 
tensively employed by Papin 
Double catgut sutures are 
passed through the upper and 
lower poles respectively of 
the kidney The ends are tied 
on the surface of the kidney, 
over a piece of fat, so as to 
prevent cutting through, thus 
the « 4 . , leaving two free threads on 

fixation Is earned out in the same manner as though the capsule alone 



Fax 709- 
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had been used as just described This operation avoids decapsulating the kidney 
and requires much less time than when the capsule is used 

Group 3 Use of Last Rib, etc 

This group includes slitting of the capsule and passing the twelfth rib 
through the openings, utilizing of subcapsular ribbon gut suspension, forming a 
hammock by using the perirenal and pararenal fat, etc 

Resection of the KmNEY 

Improved methods of hemostasis of cut surfaces of parenchymatous organs 
in general and of the kidney in particular have permitted rapid advances to be 



Fig 710 — Papin’s technic for nephropexy (Courtesy of Dr E Papin) First step A double 
catgut suture is passed through the upper pole of the kidney and the two ends tied over a 
piece of fat as shown in the insert The four ends are then passed through the tenth intercostal 
space as shown in larger drawing and tied separately, i e , the two antenor and the tv o 
postenor ends respectively (see also second step in Fig 711) 

made in removal (a) of portions of a normally formed kidney and (b) of half 
of a double or horseshoe kidney and of the upper or lower segment of a crossed 
ectopic kidney 

The indications for resection of a normally formed kidney are 

1 A localized hydronephrosis with or without (Fig 461) coincident calculus 
due to a stricture at the neck of a cal 3 oc 

2 Solitary cyst 

3 For extension of a large pelvic calculus into a single calyx (Scholl) 

4 Benign neoplasm 

5 Carbuncle of kidney 
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Hemo 5 taii> during the resecUon is obtained by passing a small soft rubber 
catheter (Fig 712) around the pedicle and preventing the tourniquet from 
opening by means of an artery forceps This may not be necessary unless the 
resecbon imolves a relatively large portion of the kidney The method of hemo- 
stasis for the cut surface has been discussed under nephrotomy 



Flit, m trcinlc tor nrphropeiy Compere wiUi Snt «rp itorm in 

it ot dt lowr, pole of the kkint, b pulM up .i«l • punt-rtrinp 

»homii fwrted *0 t^l the fit forms a wpport for lJ« l(«rn- pole lo ihe Insert U 

•"'■ml'V iSr upper polo ttaToitr the toltrcoiul 
™eie» of Ihe tenlh (Uerrpace. (Coorteij- of Dr E Ibphi.) 


Remoral of half of a double or horseshoe kidney is termed hemlnephrcctomj 

““ specfal term Is applied to remoial of the upper or lower segment of a 

”«5« ectopic kldnej (Figs 403 407 and 408) 


HnillNEPIlBSCTOMV 

disease or neoplasm in one half of a double 1 Idner is 
^ (f .here is a well marked bne of demarcation between the 
‘f “ 'io" ■>”' "ist ns in Fig 40’ 
(Rg ’’r ‘."’f”"''’'' of '■os'c's for both hali-es 

■hThrecl jni in n'T'''-«tom> can be done Hemi 

litiilB^^^,^ "" ■' ""f*' preceding 

"“J reLinTh^I ' T'“") anomalous nereis IFig. 409) each of trhich 

°'rs XI S m"'!’ ^ c'’" ■" "“O) 

men needs to be clamped before being dm idol ^ 
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Removal of one segment of a crossed ectopia anomaly does not differ from 
that of heminephrectomy in double 



Fig 712 — Technic of resection of the kidney Bleeding can be temporarily controlled by 
placing a small-sized soft-rubber catheter or tube around the pedicle The point of crossing of 
the catheter or tube is clamped by an artery forceps to prevent the temporary hemostatic con- 
stricting tube from opening (Courtesy of Dr E Papin ) 

Fig 713 — A Right, double, kidney Note single blood supply for both halves and well 
marked line of demarcation as indicated by arrow 
B Left, double, kidney of same case 

The right lower half was removed on account of an infected hydronephrosis and the left 
lower half because of a large coral calculus 


m heminephrectomy is, in our opinion, that shown m Fig 714 in which a combina- 
tion is used of the Beer-Hagenbach principle (see also Fig 705) and covering 

the raw surface with a free 
A B fat transplant held in place 



Fig 714 — Method of resection of a part of a normally 
formed or of one half of a double kidney (see Fig 677) 

A Beer-Hagenbach method (see Fig 675) of closure 
of cut surface 

B Appearance of stump after closure of edges of re- 
sected surface 


by more superficial sutures 

Nephrectomy 

"When removal of the 
kidney is spoken of, the 
method commonly known as 
lumbar nephrectomy, i e , 
through the incision de- 
scribed at the beginning of 
this chapter, is the one re- 
ferred to There are however 
two other routes of approach, 
the paraperitoneal and the 
transperitoneal, hence we 
will take up the technic of 
these three, separately 


ORDINARY LUMBAR NEPHRECTOMY 

The incision for exposure of the kidney is that described at the beginning 
of this chapter From this step to that of final ligation of the pedicle, it is neces 
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sary to vary one s technic according to the nature of the disease which has 
given rue to the indication for removal of the kidney 

Let us enumerate how the technic of a lumbar nephrectomy is subject to 
vanadons 

A, If the pedicle is fairly long and the kidney not surrounded by dense 
adhesions and one is able to easily secure a line of cleavage between the true 



“> the pedicle i, long enough 

I To ^ brought mto the incisloii ore 

tt-lh a saUpdlirs^Ti^ " kmotle to the ddnev and divide it 
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Removal of one segment of a crossed ectopia anomaly does not differ from 
that of hemmephrectomy in double . 



Fig 712 — ^Technic of resection of the kidney Bleeding can be temporarily controlled by 
plaang a small-sizcd soft-rubber catheter or tube around the pedicle The point of crossing of 
the catheter or tube is clamped by an artery forceps to prevent the temporary hemostatic con- 
stricting tube from opening (Courtesy of Dr E Papin ) 

Fig 713 — A Right, double, kidney Note single blood supply for both halves and well 
marked line of demarcation as indicated by arrow 
B Left, double, kidney of same case 

The right lower half was removed on account of an infected hydronephrosis and the left 
lower half because of a large coral calculus 


in hemmephrectomy is, m our opinion, that shown in Fig 714 in which a combina- 
tion IS used of the Beer-Hagenbach principle (see also Fig 705) and covering 

the raw surface with a free 
A B fat transplant held in place 



Fig 714 — Method of resection of a part of a normally 
formed or of one half of a double kidney (see Fig 677) 

A Beer-Hagenbach method (see Fig 67S) of closure 
of cut surface 

B Appearance of stump after closure of edges of re- 
sected surface 


by more superficial sutures 

Nephrectomy 

When removal of the 
kidney is spoken of, the 
method commonly known as 
lumbar nephrectomy, i e , 
through the incision de- 
scribed at the beginning of 
this chapter, is the one re- 
ferred to There are however 
two other routes of approach, 
the paraperitoneal and the 
transperitoneal, hence we 
will take up the technic of 
these three, separately 


ORDINARY LUMBAR NEPHRECTOMY 

The incision for exposure of the kidney is that described at the beginning 
of this chapter From this step to that of final ligation of the pedicle, it is neces 
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sary to vary ones techruc according to the nature of the disease which has 
given nse to the indication for removal of the kidney 

Let us enumerate how the technic of a lumbar nephrectomy is subject to 
variations 

A. If the pedicle is fairly long and the kidney not surrounded by dense 
adhesions, and one is able to easily secure a line of cleavage between the true 
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attached as possible The pedicle should then be ligated at least twice, once by 
transfixion (Fig 717) and once en masse 



Fig 716 — ^The W J Mayo two clamp method of nephrectomy See Fig 681 for details 

of application 

B There are many adhesions of the kidney to the surrounding tis- 
sues, but these can be separated readily Everything depends on whether or 
not the pedicle is short, so that, the method just described, is especially applicable 
to a kidney with a relatively long pedicle 

If the abdominal wall incision has been made amply large, and the twelfth 



proorptrial, ihinriiie the trpfal fibroui 

Ite *”*’"* ^-rssck and surroiindinR fat aj far ttwa> from 

My Mum 03 posslbli: A second clamp w tiejt applied In a similar tnannei 
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between the first one and the kidney With a special scissors, whose curve or 
angulation corresponds with that of the pedicle clamps, the pedicle is next divided 
and the kidney removed We are now ready to ligate the well clamped pedicle 
(see Fig 717) 

If one has given this method a trial in difficult nephrectomy cases, an 
attempt to ligate the pedicle with the kidney still m situ will seldom be attempted 
again The ease with which a short pedicle can be ligated by the employment of 
the two clamp method, is astonishing 

^ B 


C 


Fig 719 — Diagrams to show steps of Fcderoff subcapsular nephrectomy 
A Mass composed of greatly thickened and fused fattj and true capsules of kidney is 
duided and separation begun m hne of cleayage (see Fig 718) 

B Line of mcision through reflected thickened capsule as shown in C as close as possible 
to pedicle 

D Kidney can now be dra-mi out sufficiently to apply two clamp method (see Fig 716) 

A fairly large (preferably number 2 chromic) catgut ligature encircles en 
masse the pedicle, distal to the clamp which lies closest to the vena cava and 
aorta ^^diile it is being tied, the assistant slowly removes this most distal 
(i e from the kidney), clamp One still has the second clamp in place as 
an additional safeguard against bleeding We usually transfix the pedicle 
between the first ligature and second clamp and then permit the assistant to 
slowly loosen the proximal clamp, while this transfixion ligature is being tied 
(Fig 717) 

C Kidney Difficult or Impossible to Mobilize We have just outlined 
the methods to be recommended for (A) cases with relatively long pedicle and 
a kidney which can be easily mobilized, and (B) for those cases with a very short 
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pedicle or a large kidne> which were imbedded in separable adhesions. There 
IS however a third group in which there are such dense adhesions between the 
kidney and greatly thickened pennephntic tissues that not only is mobillration of 
the kidney a very difficult task but access to the pedicle for the purpose of hga 
tion without or even with clamps, practically impossible M e are indebted to tV J 
Mayo, for calling attention’ to the method of Federow i e of subcapsular nephrec 
tomy tor these most difficult cases The greatly thickened pennephntic tissue Is 
usually “o adherent to the true or fibrous capsule In these cases that one must find 
a line of cleaiage between the true capsule (Fig 718) and the corfe.x of the kidney 



^^^“Snbapsnlar nephredorny by U» Federoff method. Note KrtaUy thickened opwle re 
fleeted lod c^mpi &p^led ii explaloed lo Flc 716 (Courtesr of Dr UTtlara J Mayo ) 


SUBCAPSULAK NcPHBECTOUY 

The first step m subcapsular nephrectomy is well shown m Fig 719 The 
<^^p5ule (conststing of the two structures just mentioned) is slnpP^ back toward 
the pedicle as far as possible (A of Fig 719) An incuion is next made m a or 
cular manner (B of Fig 719) through the entire thickness of this everted capsule 
aa dose to the pedide* as possible (C of Fig 719) This enables one to make trac 
don on the kidney suflBdently to enable the two clamp method to be applied 
(Rg 720) It ia surprising to note the degree to which the kidney can be pulled 
out (D of Fig 719) when the pedide Is freed in this manner We have found on 
onerous occasions that a knowledge of the two damp and subcapsular nephrec 
Tny methods combined with an ample exposure of the field has made what 
insu perable difficulties comparatively simple affairs. 

Gynec ind Obrt 1917 24 1 

CDd^ood tbtt In both the ordinary two damp method and In rubcanwlar 
o®y the ureter hat been previotulv Ihnted and dMded 
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Nep hro-ureterectom y 

There is a subtotal and a total or complete type of this operation This latter 
type IS to be warmly recommended for all cases of neoplasm of the renal pelvis 
or ureter, whether vesical metastases exist or not In the subtotal operation, the 
kidney and the ureter down to its entrance into the bladder wall are removed In 

total or complete nephro-ureterec- 
tomy, the kidney and the entire 
ureter including its intramural por- 
tion and a cuff of bladder mucosa 
surrounding the ureteral orifice 

Subtotal Technic Gutierrez 
(Ann Surg 1931, 93, 511) has given 
a good description of the technic of 
the subtotal operation In the first 
stage, with the patient in moderate 
Trendelenburg position, an incision 
is made similar to that shown in 
Fig 738 for the inguinal approach to 
the pelvic ureter The latter after 
having been isolated, is divided close 
to the bladder between two ligatures 
with the electric knife To prevent 
any leakage from the proximal end, 
a piece of gauze is tied around it 
The pelvic and iliac portions of the 
ureter are now mobilized and a tem- 
porary dressing placed over the in- 
guinal incision while the patient is 
turned on his side and the kidney 
exposed and the pedicle ligated It is 

E Papm and R de Berne-Lagarde ) Following now easy tO deliver the mobilized 

a median suprapubic e-^posure (step 1) (see Fig ^ ^ n . . i. j . 

727) the bladder is mobilized as much as possible Ureter, Still attached to the Kidney, 

hne P^^toneal cavity opened along dotted through the lumbar mcision 

Total Technic An excellent 
technic of total or complete nephro-ureterectomy appeared in an article by Papin 
and de Berne Lagarde (Arch Mai des Rems 1936, 10, 1) The steps of the opera- 
tion are the following 

Step 1 Exposure of bladder (Figs 663 and 727) as for suprapubic cys- 
tostomy 

Step 2 The unopened bladder is completely mobilized (Fig 724), following 
extraperitonealization which is Step 3 as shown in Fig 725 

Step 4 Traction on unopened bladder until juxtavesical portion of the 
ureter (Figs 726 or 727) is exposed 
Step 5 See Fig 727 

Step 6 Incision through bladder wall, so as to include all (Figs 726, 727 
and 728) of the intramural portion of the ureter, down to vesical mucosa 




OPERATIONS ON THE KIDNEA AND URETER ODO 

Bladder is opened and mucosa surrounding ureteral orifice Is divided and 
left attached to Intramural ureter 

Srap r Opening In bladder through ohich lower end ot ureter was removed 
Is closed by two rows of sutures and drain placed near suture line and brought 
through suprapubic ludslon 



o tts — Step 3 ot mcdiia ipproich for comolcte DtuhnaUoterrctotDy (Courtcty ot Drv 

tjd R L«K»r(Je,> Thb ibows tcctuolc of eztnperlfooetllmfkiD of thi bladder 

cart u foQowt After leaTin* lotact the are* of attacbmeat to the bladder (upper drtrr 
iB the perHateem, the opening In the latter b dcaed M bdkited In tbe lover drawing. 

Tbe suprapubic incision is closed around drains (Fig 673) into bladder and 
pwivesical space 

Fixai Sm> Patient turned on side Kidney and entire ureter including 
^^^ural portion and bladder mucosa around ureteral onfice removed en masse 

Denoivation op the Kidney 

ionervatloD of the kidney has been considered in the chapter on Anatomy 
ef Interest from the standpoint of division of the sympathetic fibers is that 
*re divided Into three groups which are to be found respectively along the 
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upper and lower borders of the renal artery and on its anterior surface This last 
named, middle group (Figs 32 and 33) is inconstant and of little importance 
according to Dambrin The groups along the upper and lower borders of the artery 
constitute the principal ones to be divided Although some urologists prefer to 
expose the pedicle by the transperitoneal route, the majority employ the ordinary 

lumbar incision as shown in 
Fig 689 

Papin (Jour Urol 1924, 
11, 337) was the first to em- 
ploy denervation or renal 
sympathectomy as it is also 
termed for the relief of pain 
due to chronic nephritis, small 
hydronephroses and in neph- 
ralgia of unexplained origin 
A review of the experimental 
evidence is to be found in an 
article by Gibson (Jour Urol 
1936, 36, 334) The first to em- 
ploy the term “sympathico- 
tonia” in connection with dis- 
turbances of the nerve-muscle 
mechanism of the kidney were 
S H and R G S Hams 
(Lancet 1935, 1, 424) They 
limit the field of application 
to the relief of pain of in- 
creased renal tension in cases 
of urinary stasis arising from 
neuromuscular dysfunction of 
the renal pelvis, calices and 
upper portion of the ureter 
Little or nothing is known of 
the etiological factors The 
diagnosis as given by W P 
Herbst (Jour Urol 1937, 37, 
249) IS based on the his- 
tory of either renal or ureteral colicky pam without any abnormal urinary findings 
Roentgenologically, the most accurate method to employ is either pyeloscopy, 
plus several urograms (excretory or retrograde) or the serial urography method 
of Moore or Jarre and Gumming Single urograms are never adequately informa- 
tive Herbst differentiates renal sympathicotonus and hyperdynamic motility of 
the upper urinary tract In the former, the urographic findings consist of the 
localized spasm, which may occur anyw-^here from the papillae to the uretero- 
vesical junction In the hyperdynamic form, the renal pelvis and ureter cannot be 
adequately filled even under direct fluoroscopic vision with retrograde injection 
Serial urograms will demonstrate a lack of filling of a very large portion of the 
urinary tract 



Fig 726 — Step 4 of median approach for complete 
nephroureterectomy (Courtesy of Drs E Papin and 
R de Beme-Lagarde ) The bladder is pulled forwards 
and to the right (m cases of left nephro-ureterectomy and 
vice versa) The point of crossing of the ureter by the 
uterine vessels (m this drawmg) or by the vas deferens 
IS very well exposed, so that it is easy to excise the por- 
tion of the bladder wall containing the corresponding 
ureteral orifice 
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The teclmlc of renal sympathectomy is shown m Fig 729 The vein should 
be retracted and the nerve fibrils isolated with the aid of a special long bladed 
scaJpel before being divided Injury of the renal vein has been reported by sev 
era] authors. Legueu and Flandnn (Ardi Urol Necher 1926, 5 163) observed 
marked atrophy of the Udney following dener\mtion, neccssitaUng nephrectomy 
a few months later 

Gibson (loc. at ) states that he has punctured the vem in three cases but was 
able to suture the opening 



^^rocedurei 

^^up 1 Cases in which the anomalous vessels must be conserv'ed 
1Q) Reimplantation of the ureter (Qmnby Wildbolr) 
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(b) Resection of the renal pelvis (Young, Walters) 

(c) Transposition of vessels following resection (Hellstrom) 

Group 2 Lateral insertion of ureter 

(a) Lateral anastomosis of ureter and renal pelvis or ureteropyeloneostomy 
(Bazy, von Lichtenberg) 

(b) Reimplantation 

(c) Resection of renal pelvis with or without nephropexy 

Group 3 Kinking of ureter by penpelvic connective tissue 

(a) Ureterolysis followed by resection (Walters) 

(b) Reimplantation 
Group 4 Stricture at or close 
to ureteropelvic junction 

(a) Foley Y-plasty 

(b) Resection of stricture 
followed by reimplantation 

As a rule, the various pro- 
cedures enumerated above should 
never be undertaken unless urog- 
raphy and renal function tests 
show that sufficient parenchyma 
exists and functions to justify a 
conservative operation Further- 
more, every effort should be made 
either before or during the opera- 
tion to ascertain that the obstruc- 
tion is of mechanical and not of 
dynamic (neuromuscular) origin 
Special Features There are 
certain features of the technic 
which need to be emphasized 

Fig 728 — Close-up of relations of juxtavesical These are 
portion of the ureter in the female (compare with 1 In BADLY INFECTED CASES, 

KneliycfeT''"' ^ ^ preliminary ureteral catheter 

drainage and lavage of the renal 
pelvis should be done until the urine is clear and, if possible, sterile on culture 
examination 

2 Drainage must be provided for, after operation, best of all, by nephros- 
tomy Some operators use a ureteral catheter as a splint m cases of reimplantation 
(Fig 730) and allow drainage to take place either from the pelvis or directly 
or through the renal parenchyma In a recent discussion, Quinby (Jour Urol , 
1936, 36, 528) stated that he never employs a splint, m the form of a ureteral 
catheter, passed through the level of the anastomosis 

3 Nephrolysis and xniETEROLYSis, 1 e , removal of all connective tissue 
sheaths which have kinked the ureter must be done as a preliminary procedure 

4 If abnormal mobility of the kidney has been the primary cause of the 
ureteral obstruction and the pyelectasis and displacement laterally of the ureter 
a secondary complication, a nephropexy, should follow the plastic procedure 
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5 Accurate appeoxhiation with fine plain catgnt and avoidance of any 
tension on the suture line are indispensable 

The postoperative complications are (a) acute pyelonephritis presenting 
as high temperature and pain over the kidney (b) retention of urine as shown 
by excretory urography and (c) stncture formation at the site of anastomosis 
In connection with the latter it is advisable in cases in which reimplantation is 



im accessory vessels lo pass a catheter in a retrograde man 

a itriM j portion of the ureter which was compressed to be sure that 
ure does not exist. If this Is the case it is better to resect the area 

'uch as'rxdn ^ 3 °°^ Disappearance of all sy-mptoms, 
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ESSENTIALS OF TECHNIC OF MOKE FREQUENTLY EMPLOYED PROCEDURES 


A Reimplantation The ureter is sectioned close to the renal pelvis and 

an opening made at the most de- 
pendent portion of the renal 
pelvis (Fig 730) followed by 
anastomosis of the cut end of the 
ureter to this opening in the 
renal pelvis, i e , on the principle 
of an end-to-side anastomosis of 
the intestine This method is em- 
ployed by Quinby, Wildbolz, 
Walters and others m cases of 
obstruction of the ureter by 
anomalous blood vessels and for 
ureteral stricture at the uretero- 
pelvic junction 

B Resection of the Renal 
Pelvis An area varying in size 
and form according to the degree 
of distension of the extrarenal 
portion of the pelvis is excised and the edges approximated In some cases, the 
resection is limited to the anterior surface alone, in others it may be necessary to 
resect both the anterior and pos- 
terior aspects (Fig 731) This 
method has been employed by 
Walters for lateral insertion of the 
ureter and by Young (Surg Gyn 
and Obst , 1932, 54, 26) for anoma- 
lous blood vessels (Fig 731) which 
are too large to ligate In order to 
determine the latter, a rubber- 
covered artery forceps lightly 
closed, over the anomalous artery, 
will cut off the circulation to the 
area supplied by the vessel The 
corresponding portion of the kidney 
becomes cyanotic and the operator 
can soon form an opinion as to the 
importance of the anomalous artery 
Hellstrom (Zeit Urol Chir 
1934, 39, 160) in order to avoid 
ligation of a large anomalous artery, 
mobilizes it and the accompanying 
vein and places them at a higher 
level on the renal pelvis, where they 
are attached by sutures 



renal | 
vessels! 


aberranli 
vessels 1 


ureler- 



Fig 731— The Hugh H Young technic of re- 
section of pelvis in hydronephrosis due to acce^ry 
artery to lower pole of kidney 1 The dotted linM 
indicate extent of resection 2 Incisions closed 
separation of vessels from ureter (Courtesy of Dr 
H H Young and of Surgery, Gynecology and 
Obstetrics ) 




Fig 730 — Reimplantation of ureter for high 
origin and obstruction due to lower polar vessels 
(Courtesy of Dr Waltman Walters and of Surgery, 
Gynecology and Obstetrics ) 

A Note high origin of ureter B Note how ureter 
IS reimplanted in most dependent part of pelvis 


C Lateral Anastomosis of the Ureter and Renal Pelvis The principle 
of this method is that of the Finney operation for pyloric stenosis, i e lateral 
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anastomosis of the atomach and duodenum In appljmig this technic to the 
treatment of hydronephrosis a longifadmaA incision (Fig 732) is made over 
the ureter and renal pelvis respectively and the two united by interrupted 
sutures of plain fine catgut for union of the two mucosal surfaces, reinforced 
by a Une of Interrupted fine catgut sutures to unite the outer surfaces This 
type of operation h£u been employed by von Lichtenberg Walters and others 
for lateral ureteral insertion 



Ureterolyili TTjJj operation const ts m rerno\'3! prefenibi\ b> ‘^harp 
connecinr ti<su^ heaths cau mg angufation (Fig 459) and 
H>nl^ ureter Walters <Surg Gyn and Ob't 1952 52 SOS) reporu 

end results following use of ibi< icchnic 
jj to Enlarge Lumen of Ureter Following Stricture Close 

l-m The high perreniage of failures foIIoKing the u<c of the 

Jec),nJc Ets re<;uftt>d m its being di'<ar<icd b\ mo^t urologi t Thjs 
\V prinrcipic of ihe Heincke Nfjkulicx pjJorophrtt 

r disT mn of the <iriclurc<l area ami tlo urr in a honronial manner 
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An operation which appears to solve the difficulties encountered in the Fenger 
type of ureteroplasty was suggested by Schwyzer and modified by Foley A 
Y-shaped incision is made over the ureteropelvic junction and closed as shown 
in Figs 733 and 734 (see also Jour Urol 1937, 38, 643) 



Fig 733 Folej -Y-plasty for uretero-pelnc junction stricture (Courtesy of Dr FEB Foley 

and of Journal of Urologj ) 

AccroENTS During Kidney Operations 
These can be grouped as follows 

Group 1 (a) Bleeding from overlooked vessels to the poles of the kidney 
(Figs 26 and 27) or crossing (Fig 701) the posterior aspect of the renal pelvis 
(encountered during posterior pyelotomy) 

(b) Bleeding from the renal pedicle because of too loosely applied 
ligatures or cutting through of the pedicle clamps, before ligation has begun 

(c) Injuries to the Vena Cava Up to 1930, Lavrov (Abstracts, Zeit 
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Urol Ciir 1931 33 248) collected 37 cases with 51 4 per cent recovenes 
Packing was used in 3 cases with 2 recovenes damps were left in situ, five 
times, with 6 recovenes the \ein was ligated in 11 cases with 7 recovenes and 
suture was emplo>ed m 9 cases with 2 recoveries. Ligation is the method of 
choice lor injuries below the ongin of the renal veins but suture is preferable 






^ Ic) \-pl3rtj for urrtfro-pel -k jonctkia »irictmT fCourtm of Dr F E B Foln 

nd f Jmimal fir lo~^ > 

Injmj abo\e that Infl \ number of additional case* ha\-e been collected 
jb Mdstdn (Surj; and Olwt 1937 65 515) and cases not included 

diis author and La\TO\ are one b> Nora in which reco\er\ followed appli 
^lon of clamps for fi\e daj-s Bonamone t^\o reemrries follonm? suture and 
juV,o\ a case In which the treatment is not ci%Tn 
, Injuries to the Duodenum Alicniion bos alread> been called at 

l^nnlnt; of this chapter to the clo«e relation of the duodenum (FIc 6‘\S) 
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to the right kidney and to the variations in its relation (Fig 735) Ockerblad 
and Gonzales (Amer Jour Surg 1935, 28, 105) were able to find reports of 
25 cases of duodenal fistula following nephrectomy, with 12 deaths In their 
own case, the fistula followed nephrectomy for a pennephritic abscess secondary 
to a calculous pyonephrosis 

(e) Injury to the Adrenal This may occur as the result (a) of such 
intimate adhesions to the kidney, that separation is impossible, and (b) be- 
cause of the inclusion of the adrenal within the renal capsule Davie (Brit Jour 
Surg 1935, 22, 428) found the former condition on both sides 6 times in 1500 
necropsies Weller (Amer Jour Med Sci 1925, 169, 696) found 13 reported 
cases of inclusion of the adrenal in the kidney, a condition to which the term 
suprarenal-renal heterotopia has been applied It was bilateral in 10 of the 



Fig 735 — Variations in relation of the duodenum to the right kidney (After Corning) 

A Second portion of duodenum in close contact with hilus of kidney 
B Same with lower pole only 
C With upper pole 

These relations are of considerable importance to bear in mind m mobilizing the kidney and 
m applying the clamp to the renal pedicle 


13 cases, 10 of whom were males Caylor (Jour Urol 1928, 20, 197) reported 
a case in which the adrenal gland was found altogether beneath the capsule 
of a kidney removed for hydronephrosis No symptoms of adrenal insufficiency 
were noted following the operation 

(f) Injury to the Pancreas This is very rare Young and Colston (Jour 
Urol 1917, 1, 179) reported a case verified at necropsy, following application 
of clamps for bleeding from an aberrant vessel after nephrotomy for calculus 
They emphasize the fact that pancreatic injury occurs as a rule during opera- 
tions on the right kidney and that it should be suspected in the presence of 
extreme abdominal distention and rapid prostration A search of the literature 
since publication of the above case failed to reveal any additional ones 


OPERATIONS ON THE URETER 
StTRGiCAL Anatomy of the Ureter 

There are certain anatomical points which it is well to keep in mind in 
order (a) to understand the various incisions employed in exposing the ihac 
and pelvic portions of the ureter and (b) to avoid complications during and 
after ureteral operations 

The surgical anatomy involved in exposure of the lumbar ureter, i e , from 
the kidney to the crest of the ilium as shown in Figs 681, 682, 683 and 692 
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doc not dlfftr from thot dccrilrcd al the bcRinnlnR of llm chapter Etposure 
of the lilac and peKic (np* 35 36 and 38) portioiu of the ureter repulrca 
dnajion of the mu«clej formlnj; the loner third of the anterior alHlomlmil wall 
The essential points to remember In exposure arc the folloiririR ns seen 
IQ Figs 736 and 737 

1 The ATOsruRosis of tuf i vternal onuQur iiusctr is the first structure 
encountered in incisions \Thich arc lateral to the outer border of the rcclus 
muscle of the re<pecti\‘e ide 



, Mpicio ti>d /<>dal ihrtUij of the aBlCTiDr abdominal wall (Sff ■!« FJr, 737 ) 

oblkfue moKte, mflh U» fibm dtrfctrd downward and Inward endln* In the apooeu 
which form* a portion of the anterior iheath of the rectui mu»ck (»ee Fljt 
, the kft tide the interior fiben of the eriemal obUqoe and Iti iponeuroal* (C) have 
“ w to ihow the tntemal oblique mufcle (D) wboK krwennoit flben tmite with 
■ponetmati of the extenul oblique to form the anterior iheath of the reetta. 


2 Bekeath the external obuque one encounters the fibers of the inter 
^ obhqUe muscle which are directed downwards and Inwards from the outer 
of Poupaits ligament 

5 The transversaub uuscle at this portion of the abdomen Is very thin 
t can be separated easily from the underlying pentoneum 
^ The rictus abdoitinis on each side of the median line Is enclosed 
sheath formed by the three other muscles of the anterior abdominal 
737) ^ ^ external oblique fntemal oblique and transversalis (sec Fig 
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5 The coukse of the deep epigastric vessels corresponds to a line drawn 
from the middle of Poupart’s ligament to the umbilicus These vessels he be- 
tween the peritoneum and transversalis fascia They may require ligation in 
order to secure better exposure of the pelvic ureter 

6 The peritoneum can be displaced mesially, if not too much force is 
employed or no adhesions to the iliac vessels or ureter exist, everywhere except 



Fig 737 — Deeper layers of anterior abdominal wall (See also Fig 736 ) A Transversalis 
muscle B Edge of anterior sheath of the rectus muscle formed above the semilunar fold (D) by 
the aponeuroses of the external obliques, internal oblique and tranversalis muscles (shown at C) 
Note course of deep epigastnc artery which lies in subserous tissue behind rectus muscle which 
has been removed on the right side On the left side are shown the rectus muscle (E) and the 
internal oblique muscle (F) The deep epigastric artery is shown in dotted line because it 
passes upward between the peritoneum and the posterior sheath of the rectus muscle formed 
by the very thin transversalis fascia 


over the fundus (Fig 37) of the bladder, where the peritoneum is so firmly 
adherent that this area must be left in situ by opening the peritoneum and 
closing it again, a procedure termed extraperitomzation of the bladder (Figs 
724 and 725) 

7 The xireter is so firmly attached to the peritoneum lining the posterior 
wall of the abdomen, from a point just below the kidney downwards, that 
it must be looked for first on the outer surface of the displaced peritoneum 
If not found there, a good starting point is the crossing of the iliac vessels by 
the ureter (Fig 36) A very useful method in order to keep the ureter constantly 
in view IS to place a loop of catgut around it, as soon as it has been separated 
from the peritoneum 
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The variation in the relations of the pelvic ureter in the male and female 
were taken up in Chapter 2 

Most Frequently EuPLovTai iNasroNS for Ureteral Opzsationb 
A For calculi In the lumbar portion, the same mdsion is employed as 
for operaUons on the kidne> B> lifting up the latter and good retracUon of 
the muscles of the lower edge of the Incision and of the pentoneum, the ureter 



— Ordtniry BI»c tndrion for opofUre of peM portion of Lbe nreter fCourUsy of 
■rj ^ f ^ ^ toctrion betfim about two ftoffcn bretdth malil to the anterior lup^or 

•PJ« of tne fflojiL pajaing downward* and meataOy aboat ope fiofer ' a breadth above Poixparfi 
to end ci«e to the erternal Ingubial ring. The external oblkpie apcnctiroai* dlrided 
IjL?* lo order to obtain adequate exposure of the ureter It Is advbahlo In most 

^ divi^ the Internal obllqoe ma>ck at right anflei to It* fiber* (upper right drawing) Tbc 



^ be easily exposed and an fnciaion made over the calculus If the ureter is 
RTtatly dilated so that (Fig 536) the calculus slips back Into the renal pelvis 
w downwards toward the bladder It is advisable for the operator to grasp 
Calculus between the index finger and thumb while an assistant places a 
^porary gUng of catgut above and below the calculus so as to prevent its 
displaced In upward or downward direction 
R For Calculi in the Iliac and Pelvic Portions of the Ureter One 
^ choice of three types of indaion as follows 



1012 


OPERATIVE TECHNIC 


(A) Incisions of the Iliac Type 

1 THE ORDINARY ILIAC INCISION This IS the ODC which has been most fre- 
quently employed by us in the removal of calculi and in subtotal ureterone- 
phrectomy The incision down to the aponeurosis of the external oblique extends 
from a point about one inch mesial to the anterior superior spine of the ilium 



Fig 739 — Gibson incision for exposure of pelvic portion of the ureter (Courtesy of r 
E Papin ) The skin incision begins near the median line, about a finger’s breadth 
symphysis pubis, curving slightly outwards to end about two fingers breadth from the anterio 
supenor spine of the ihus After division of the external oblique aponeurosis (right upper draw- 
ing) and the mternal oblique muscle, as much as possible parallel to its fibers, the postenor 
sheath of the rectus formed by the Transversalis fascia (see Fig 737) is divided (lower e 
drawing) The exposed pentoneum is displaced mesially (lower right drawing) and the ure e 
IS seen attached to the pentoneum 


(Fig 738) parallel to and about an inch above the inguinal fold to the outer 
border of the Rectus muscle The external oblique aponeurosis is divided paral- 
lel to Its fibers and the internal oblique fibers separated bluntly as in the 
muscle splitting (McBurney) operation This muscle can be divided later if 
more space is needed The transversalis muscle is extremely thin at this portion 
of the abdominal wall and should be carefully incised, lest the peritoneal cavity 
be opened The peritoneum now presents and is gradually displaced mesially 
(Fig 738) and kept so with the aid of the Kelly or a similar fairly large re- 
tractor beneath which a laparotomy sponge has been placed so as to avoid 
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teanng the pentoneiim The ureter, as stated above, must be looked for on the 
outer aspect of the retracted pentoneum to which it is firmly attached If it 
cannot be easily found, trace the ureter upwards or downwards from its point 
of crossing the iliac vessels (Fig 36) and place a temporary loop of catgut 
around it hluch additional space can be secured for removal of calculi from 



PeWc portioD of the areter Tht tiAn Indrion U 
O? uTSir*' to th. upp„ Wt dnwlnc. Alte 

^ pfUtoonm Ii Md posterior •heath* of the recto* iau*de (upper rWat drawing) 

drawing) The nreter U found more or leu a&Srat 
^ BepMted with the aid of • curved bhint-pointed *d»cm and Isolated 

Hoop of atgirt arotmd It (lower right drawing) (Courteiy of Dr E Papin ) 

of the juitavesical portion of the ureter by division of the deep 
\-esels between ligatures. 

The Gibson uoDincAxioN (Fig 739) of the ordinary fiiac indslon 
obllcme ^ parallel to the course of the fibers of the external 

^ip'rards semilunar line and extending 

T»' nrtcmal oblique aponeu 

•"lor sheuij, 'I” "ansvenialU as they join to form the an 

■n« Ji? **' 'P™'* “pr'rt '"11' ‘to atd of a 

■todsearrh t I^lon'um now comes into ^-iew and is gently pushed aside 
>«rch for the ureter made as deserfbed above. 
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(B) Pararectal Incision (Fig 740) This is made parallel to the outer 
border of the rectus muscle whose anterior sheath is divided for a distance of 
four inches The rectus is retracted mesially and its very thin posterior sheath 
divided, exposing the peritoneum which is displaced upwards and laterally 

(C) Median Incision Without Extraperitonization of the Bladder 
The exposure of the bladder, previously distended with water, does not differ 
from that employed in suprapubic cystotomy (Chapter 52) The bladder con- 
tents are evacuated by urethral catheterization and traction made on the empty 
bladder (Fig 727) toward the opposite side from that on which the ureteral 
calculus IS located or whose juxtavesical ureter one desires to divide between 
ligatures 

(D) Median Incision with Extraperitonization of the Bladder This 
method is especially applicable to cases in which complete nephro-ureterectomy 

becomes necessary for neo- 
plasms of the renal pelvis 
or ureter The technic has 
been described in a preced- 
ing part of this chapter, 
under Nephroureterectomy 

General CoNsmERATioNs 

With the exception of 
operations on the lumbar 
ureter through the ordi- 
nary kidney incision, it is 
preferable to place the pa- 
tient in a modern Trendel- 
enburg position and to use 
either a head-lamp or a 
Cameron light, especially 
for operations on the pelvic 
ureter It is unnecessary to 
suture the ureter following removal of a ureteral calculus, but ample drainage 
must be provided for A rubber tube should never be placed in direct contact with 
the iliac vessels, lest a necrosis of the vessel wall with fatal hemorrhage follows 
Such cases have been reported m the earlier period of urological surgery We 
prefer to use the Penrose type of rubber-dam dram to avoid any pressure effects 

Ureterolithotomy 

For calculi located m the lumbar portion (Fig 741) of the ureter, the 
incision ordinarily employed for kidney operations suffices For calculi in the 
iliac and pelvic portions, we can recommend the first of the iliac incisions 
(Figs 738 and 742) for use by the operator with average skill and experience 
Some urologists prefer the Gibson or the pararectal incisions (Figs 739 and 
740) The median route (Fig 727) is to be especially recommended (without 
extraperitonization of the bladder) for impacted calculi in the juxtavesical por- 
tion of the ureter 

In all ureterotomies, a catheter must be passed in both a proximal and 
distal direction from the ureterotomy incision so as not to overlook nonopaque 



Fig 741 — A The lumbar portion of the ureter is ex- 
posed through an oblique incision such as one employs for 
kidney operations (B of Fig 689) Traction sutures are in- 
serted on either side of the ureterotomy inasion The depth 
to which they are inserted is shown in B and the manner 
in which edges of ureterotomy incision can be retracted is 
shown m C 
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csJcnl! and strirtares, lest a fistula follow the operation if a distal obstruction 
exuts. In some case* of impacted calculi of long standing the thickening of 
the ureteral wall is so marked that it is difficult to palpate a calculus hence 
it Is better to open the ureter proximal to the iliac vessels and pass a ureteral 
ratheter toward the bladder It most not be forgotten that (see Chapter dO) 
a calculus which has remained fixed for a long time may have caused decubital 
ulcemtJon with subserjuent stricture formation (Fig 364) This predisposes 
to pyelonephritis or the ureterotomy is followed by a fistula, necessitating 
a^hrectomj unless reimplantation into the bladder can be done, 

• Ureterectomy 

Am a primary operation this always constitutes a part of a nephro-ureter 
ectomy The latter is termed 
locompiete or subtotal when 
only the ureter down to its 
point of entrance info tlie vesi 
cal wall is removed and com- 
plete or total when the entire 
ureter including its iatramoral 
portion and a cuff of vesical 
mucosa surrounding the cor 
responding ureteral orifice is 
removed with the kidney The 
indications and technic of sub- 
total and total ureterectomy 
were described earlier m this 
chapter 

Af a secondary opera 
tfoa, ureterectomy may be 
nccesiarj if the complete op- 
eration has not been done for 
neoplasms of the renal pelvis Fia742 — Topofnpihicml reUtioas u seta doHne urttn- 

nnd there Is evidence of a tw oJcoIm Id pdWe portion of urdcr The libc 

.. . , vtsKb are reiractad oertward aod the perfloneum lairani 

rcienu metastasis. It Is also The dlspluemeot of the \‘ciaeU b** been lomndut eng 
indicated m empyema of a 

oretcral stump following nephrectomj for renal tuberculosis. 

DrvERSTOv OF Urike from the HLADnnt 
rMl methods for the ureteral di\-er*Ion nia> be grouped under the following 
^^ification according to Hinman and WejTauch (Transactions .rVmer A 5 «oc. 

ho-Urfnar> Surgeons 1936) who have made a critical slud> of the question 
® uretero-intestinal implantation 

CLASSIFICATIOV 

J Non intettinal 
A. To the tktru 

B To other strurture* (urethra swcina fallopian lube uterus Wood 
ve*«el menfnges of ^fctal cord bladder) 
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2 Intestinal 

A Into a completely or partially excluded portion of the tract 
B Into the intact tract 

1 NON-IN TESTINAL 

Only two of the methods in this group have stood the test of clinical applica- 
tion These are (a) implantation of the ureter to the skin and (b) implantation 
into the bladder 


Ureteral Transplantation to the Skin 

This IS often indicated in cancer of the bladder, uterus and prostate in order 
to prolong life It has also been employed m cases of vesical tuberculosis resistant 
to all treatment We have found that the best site for the cutaneous opening of the 

ureter is at a point about midway 
between the umbilicus and anterior 
superior spine of the ilium The 
ureter is exposed by using the iliac 
(Fig 738) incision described above 
and divided between two ligatures 
as close to the bladder as possible 
The proximal portion is mobilized 
as high as possible and brought out 
through the upper third of the iliac 
incision used to expose the ureter 
Cabot (Jour Urol , 1936, 35, 596) 
has suggested that the ureter and 
catheter which has been placed in 
the lumen, should be brought out 
obliquely through the abdominal 
wall We believe this to be an excel- 
lent way of avoiding kinking of the 
ureter The distal end of the ureter 
should project an inch beyond the 
skin m order to allow for retraction following sloughing of this distal portion 

Implantation of the Ureter Into the Bladder 

This operation, termed “lueteroneocystostomy,” is indicated in operative 
injuries of the ureter, as described in Chapter 30 In recent cases it presents less 
technical difficulty than m late ones In the latter, the lower end of the ureter is 
usually foimd imbedded m cicatricial tissue to such an extent that its implanta- 
tion into the bladder is impossible 

Ureteroneocystostomy has also been used in nontraumatic strictures of the 
pelvic portion of the ureter, but here also it is extremely difficult in most cases 
to mobilize the ureter at a sufficiently low level to implant it into the bladder 

The technic first described by Sampson (Fig 743) is the simplest The ureter 
IS sectioned transversely at as low a level as possible and then incised longitudi- 
nally (A of Fig 743) for a distance of 0 5 cm (about one-fourth of an inch) A 



Fig 743 — A simple method for reimplantation 
of the ureter mto the bladder 

A Cut end of ureter spht and catgut sutures in- 
troduced into the two flaps Note how latter are 
pulled mto lumen by a suture on each side of bladder 
incision 

B Sutures tied on outer aspect of bladder so 
that ureteral flaps are held firmly against bladder 
wall 
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, . fi , fn nr 00 aiie) cotRUt suture Is inserted through each lateral flap The 
t™ s“ :r« are uTen passed R«.ugh the entire thiH-n^ o ^ bM 

der ou either Sl^ of an lito ie^Iadder 

™d ti^^ri^MB .f Fig md heM "ir 

w^tbe respective sutures are tied on the outside of the bind 


Impiantaiuyn of Ureters 
Into the Intact Intestinal 
Tract 

More tlian sixty tech 
iuc 3 ,^® many of ^rhlch are 
modifications of an original 
prinaple have been published 
by atout fifty surgeons It 
would seem tliat every surgi 
cal principle has been utillied 
Of all of these the submucosal 
has a distinct adv’antagc in 
theory and has shown the best 
results In practice. Nearly all 
modern technics male use of 
It as the pnmary or secondary 
principle. The marked differ 
ence betireen the risk of im 
plantation for exstrophy Oess 
than IS per cent) and for 
cancer (less than 30 per cent) 
arises partly from differences 
in the age period but chiefly 
from the ^ded nsk of the 
operation (total cystectomy) 
for the malignant condition 



Implantation in two stages as , r,f im 

1 * , pio. 744 — DhJcnuD of the thr« Coney technw ol nn 

done for most exstrophies, Is of the ureter into tie Inte*tb< (Coartep of the 

Edei as a rule than Slmul GuDt R.C CoSey .nd ot tb. Brithh Jounul oI Unilosr ) 


taueous bilateral implanta 

tlous. The latter la the method used in ronlignancy because of the necessity for a 


second operation to remove the cancer 

Until the pnndplc of the intact ureter operaUon os proposed by Higgins 
has been perfected so that a one stage operation can be done the implantation 
of the second ureter at the time of cystectomy is the safest plan The theoretical 
advantage of eitrapcritoneal operations has not proved to be practical Peri 
tomtis results from leakage after operation and not from contamination during 
it- When sutures arc placed properly leakage does not occur The problem of the 
httt method for implantation of the ureter into the intestine remains an un 

’‘Wf have quoted Ir«Jy from the very tboroxiBh anelyttc itodr of the mbject by H l gm ea 

“d Ueynuch 0OC dt) 
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solved one, not as the result of faulty technic but because of the indeterminate 
but ever-present factor of urinary sepsis The first and second Coffey technics 
are more frequently employed at present than any other We will describe their 
essential features 

Coffey Technic (Technic 1) An incision (Fig 744) is made like that 
employed for exposure of the pelvic portion of the ureter The latter is divided 
between ligatures as close to its entrance into the bladder as possible 
The ureter is next (Fig 745) mobilized for a distance of 8 cm 



Fig 745 • — Chas H Mayo modification of Coffey technic No 1 A Ureter elevated from its 
bed and peritoneum being sutured to cover the raw areas B Incisions for transplanting ureters 
(Courtesy of the Mayo Clmic ) 


The implantation on the right side is made first, because of the mobility of 
the rectosigmoid and the convenience of bringing it to the right lower abdomen 
without first having transplanted the left side, which would cause tension and 
limitation of the segment of bowel to be used 

At a point opposite the mobilized ureter, an incision 6 5 cm long is made 
through the serous and muscular coats of the bowel down to the mucosa, to 
form a bed (Fig 745) in which the ureter is to rest longitudinally At the lower 
or distal end of the incision, a puncture is made in the mucous membrane, large 
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enough to allow the passage of the ureter A curved needle carrying No 0 cat 
gut IS then passed through the open end and tied to the tip of the ureter The 
curved needle is passed through the opening into the mucous membrane, to 
emerge US centimeters below the distal part of the inasion in the bowel in the 
line of the longitudinal bands, drawing the thread vnth the ureter (Fig 746) 
into the lumen of the bowel The thread is then fired nnd tied in the fold of the 
intesDnal serosa at the point of emergence 

Intemipted sutures approximate the divided peritoneum and muscles of the 
Intestine over the ureter e\erj other stitch catching a bit of the outer of 

Flo, /47 



bi/ — Clui, H. Miyo modifiesdon of tbc Cofley ledmk Iso 1 The uirtcr beirn: dnws 

bo»el by ncedk *i>d thretd The thread is advaoced Into the ureter about S or 7J cta~ 
°®et^ (Courteay o{ the Mayo CUnlc) 

^47 — Final itep of Qm. H Mayo modiBollon of Coffey tccbnJc No 1 Cloalng the 
coat and eerota of the recto-iIjtn>old over the oretcr (Cooitcsy of the Mayo Chide.) 

^ Ureter to fix its position in the longitudinal bed made for it A contlnuotis row 
0 sutures gives additional protection over the line of the Interrupted sutures 
Fig 747) Two or three additional sutures fix the bowel to the panetal perllo- 
to cover and avoid kinking of the ureter nnd to prevent any traction on It 
y tlds method, the ureter is incorporated in the bowel wall for a distance of 
ut 2 5 to 3 75 centimeters. Any Internal pressure doses the ureter but does not 
liormal Intermittent emptying of the ureter by peristalsis 
j second operation transplantation of the left ureter is carried out In 
^ m tea to fourteen days which permits suffiaent time for the nght transplanted 
^ 0 function fully and makes allowance for the interval during which mild 
ptomi of pyelonephrids usually occur 



1020 


OPERATIVE TECHNIC 


The most favorable age for the operation for exstrophy of the bladder, 
IS between four and ten years Older persons have been operated on success- 
fully, but dilatation of the ureter is more common in them, and, if both ureters 
are dilated, operation is inadvisable To determine the condition of the ureters 
before operation, it is sometimes advisable to employ excretory urography By 
this means, information may be gained which would save unnecessary explora- 
tion if they are greatly enlarged 

The Mayo Modification of Technic 1 C H Mayo and W A Hendricks 
(Surg Gynec and Obst , 1926, 43, 129) have modified the Coffey technic 1 as 
follows 

The lower end of the freed ureter is split for 0 6 centimeters The short end 
of the catgut is guided into the open end of the ureter for a distance of about 5 to 
6 25 centimeters, to insure the ureter’s remaining patulous during the early days 
of edema following its transplantation 

Coffey Technic 2 (Fig 744) A tube or ureteral catheter is fastened within 
the ureter by ligatures which both protect the ureter against intestinal infection 
and anchor it to the catheter, after which the latter is passed through an opening 
made in the mucosa at the caudal end of an incompleted intestinal incision The 
catheter is used to draw the ureter into the submucosa and through the opening 
in the mucosa into the intestinal lumen The urine is thus carried through the 
lumen of the catheter into a receptacle outside of the body The anastomosis is 
completed and the open ureter exposed to intraintestinal pressure only after that 
portion of the ureter (Fig 744) which protrudes into the intestinal lumen sloughs 
and permits the catheter to be expelled within eight to sixteen days after the 
operation 

Coffey Technic 3 (Fig 744) The ureter is anchored in the submucosa by 
a suture which fastens the end of the ureter in the angle of the caudal end of an 
incompleted intestinal incision The anastomosis is gradually made by the tightly 
tied suture which transfixes both the ureter and intestinal mucosa The anasto- 
mosis is complete three or four days after the operation 

Relative impobtance of the theee types of technic according to Coffey 
(Bnt Jour Urol 1931, 3, 424) is 

Technic 1 was at first employed almost exclusively for cases of exstrophy 
of the bladder (Fig 301) because of the fact that many of the ureters in children 
in such cases are too small to admit large-sized catheters This technic 1 is still 
preferred by the majority of operators for cases in which it is inadvisable to 
transplant both ureters at the same sitting In addition to its use in exstrophy of 
the bladder, it is now being employed for transplantation of the ureters in urinary 
fistulas incident to birth and operative trauma (See Chapter 45) as well as m total 
cystectomy for cancer (see Chapter 52) 

Technic 2 has a greater field of application than technic 1 It can be used in 
simultaneous transplantation of both ureters at the same sitting, in transplanta- 
tion of dilated ureters and in cases in which only one ureter is present as the 
result of a congemtal solitary kidney (Figs 179, 180 and 393) or following re- 
moval of the opposite kidney This technic 2 cannot be used in cases of exstrophy 
of the bladder when the ureters will not admit No 10 catheters The objections to 
technic 2 in addition to the fact that it is not applicable to ureters of small caliber, 
as just stated, is that it requires special equipment which is not always available 
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and also because it necessitates special postoperative care owing to the tendency 
of the catheters to become blocked CoffQ'^ always preferred the bilateral opera 
tion, le., at one sitting when technic 2 was used 

Technic 3 (Fig 744) has the disadvantage that only one ureter at a time 
can be transplanted It has never achieved the populanty of technic 1 or 2 al 
thoagh Coffey (loc. at ) believed that it offered a great possibility when a ureter 
is severed or divided at operation as well as m exstrophy of the bladder in new 
bom or young chDdren 

Btggms Afethod 

The uie of the ffntact ureter” for implantation into the intestine — 
As stated above the Coffey technic 3 (trans/iiion suture method) showed that a 
fistula could be established between the ureter and the intestine without opening 
into the latter during operation However as the ureter is divided at the time of 
implantation no urine can flow into the intestine for 48 72 hours, i e until the 
fistula IS established 

Higgins (Surg Gynec, and Obst 1933 57 359) described a method which 
combines the transfixion suture of Coffey with the pnndple of the mtact ureter 
In the first stage an inasion 6 5 cm In length is made in the rectosigmoid down 
to the mucosa. The ureter having been placed In the trough a transfixion suture 
of oik Is first placed through the wall of the ureter pjerang its lumen and then 
through the exposed submucrnal mucosal lavcr of the rectal wall and tightly tied 
It may or may not be anchored on a rectaJ tube Higgins advj«e5 that it is essen 
llal for the suture to be placed at the distal end of the incEion in order to obviate 
the formation of a blind pouch when the ureter is severed at the second stage The 
mnsailar and serous lav era are reapprocimated over the ureter T\ith interrupted 
silk satures. The ate of implantation is finally extrapentonealiaed with a flap of 
poslenor panetal peritoneum 

At the second operation the ureters ore isolated divided and fignted ns 
closely as possible to their point of emergence from the distal angle of the inasion 
and the end is buned m the wall of the bowel 

The chief advantage Is that the implantation can be done bllatenlly at the 
wmt silling without interruption of kidney function 



CHAPTER 54 


POSTOPERATIVE COMPLICATIONS IN 

UROLOGY 


POSTOPERATXV'E MORTALITY COMPLICATIONS ESPECIALLY APT TO OCCUR AFTER 

COMPLICATIONS WHICH MAY FOLLOW ANY AB- OPERATIONS ON THE URINARY TRACT 

DOMINAL OPERATION 

POSTOPERATIVE ]MORTALITY 

Two recent studies of the causes of death after urological operations are of 
great interest The first of these is by IMacKenzie and Seng (Jour Urol , 1933, 
29, 321) and is based on an analysis of 265 deaths of which 113 (42 5 per cent) 
came to necropsy Their conclusions, based on the necropsy findings in 42 5 per 
cent and on the clinical observation in the balance of the 265 deaths were as 
follows 

Genito-urmary pathology of sufficient gravity to be the cause of death oc- 
curred in less than one-third of the 265 cases Cardiovascular and respiratory 
pathology together are responsible for another third Inflammatorj'^ pulmonary 
lesions constituted fully 10 per cent of the total number of causes of death The 
influence of infection, even if mild, upon the cardiovascular and respiratory sys- 
tems constitutes the “balance of power” between life and death Nearly two- 
thirds of the deaths occur in surgical conditions of the kidney and prostate 

Hyman and Mencher (Jour Urol , 1935, 33, 315) feel that “any report of 
postoperative mortality not controlled by necropsies is of little value ” This could 
be carried out in 119 or 70 8 per cent of 168 deaths following operation on the 
urinary tract Grouped according to the organ operated upon, the 168 deaths 
followed operations on the kidney m 72, ureter, 6, bladder, 39, prostate, 35, 
urethra, 5 and 11 in cases which could not be assigned to any of these groups 
Ninety-one deaths or 54 1 per cent were due to infection (wound, kidney, sepsis 
and peritonitis) and in 44 others, these four sources of infection were a con- 
tributing factor Other causes of death were pneumonia and shock, each 6 5 per 
cent , cardiovascular disease, 5 9 per cent , pulmonary embolism, 5 3 per cent , 
hemorrhage, 4 1 per cent and cerebral conditions in 1 7 per cent In 64 cases, 
uremia was found to be a contributing factor and secondary to an underlying 
condition of the urinary tract 

Complications following urological operations, as will be evident from a study 
of these causes of death, can be placed in two groups 

Group 1 Those which may follow any abdominal operation 
Group 2 Those especially apt to occur after operations on the urogenital 
tract in the male and on the urinary tract in the female 

GROUP 1 COMPLICATIONS VTIICH MAY FOLLOW ANY 
ABDOMINAL OPERATION 

1 Cerebral Complications These are comparatively rare They present 
the clinical picture of either a cerebral thrombosis, a hemorrhage or embolism in 
which the outstanding symptom is a hemiplegia 
1022 
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2 Cardiac Complications.* These are especially frequent after opera 
tions on the prostate hence every patient above the age of fifty should be tbor 
oughly examined before operation 1^ an Internist as to the condition of the 
cardiovascular system. Cases with high blood pressure, espeaally if there is 
little difference between the systolic and diastolic levels, who have a history of 
anginal pain and dyspnea on exertion form a group in which there is great danger 
postoperatively of coronary thrombosis with severe anginal attacks. A fatal out 
come is frequent because so little can be done after such serious complications 
appear Cases with low blood pressure and evidence of myocardial involvement 
are apt to develop acute cardiac dilatation and decompensation Excellent results 
are obtained with digitalis and stimulants The typical arhythmlas are not as 
serious complications as might appear at first glance Showers of eitrasystoles 
in an otherwise good myocardium, give a good prognosis, responding well to rest 
and sedatives. Auncular fibrillation is not an uncommon postoperative compli 
cation but M a rule Is not a senoos one although due to myocardial changes. 
For the treatment of both auncular fibrillation and of tachycardia, morphine in 
relatively large doses gives the best results. Heart block characterlted by a slow 
pulse (below SO) is a serious postoperative complication. Absolute rest and digi 
tahxatlon offer the best outlook 

If a heart murmur la found during the pre-operative examination pro- 
vided there Is no evidence of decompensation it must not be regarded too 
senoQsIy The mam problem Is to ascertam the extent of myocardial changes 
The mdbcnmmate use pre-operatively of digitalis is to be condemned Every 
patient who is to undergo an operation on the unnary tract should be thor 
oughly examined radiographically and If necessary by electrocardiography 
The presence of an old valvular lesion or of a wide aorta should lead to an 
evaluation of the risks of an operation. The poorest risks arc patients with an 
antecedent coronary thrombosis 

3 Pulmonary Complications. These can occur after any type of anes- 
|beaia, Including local Upper respiratory tract infection at the time of opera 
on IS an important contributing cause hence any intervention should bo avoided 
such a period The length of the anesthesia, dressings which constrict the 
abdomen and keeping the patient too long a time on the back, all play 
a fiart. 

Bergh (IMjim, Jled. 1933 16 105) has recommended the use of inhala 
cent carbondionde and 90 per cent oxygen for three 
rimes a day as a prophylactic measure against atelec 
pheatro ^ Is the most frequent pwstoperative pulmonary com- 

Bronchitis recurrence of asthmatic attacks, broncho and lobar pneu 
the to ° special mention because the diagnosis and treatment are 

occurred Indep)endcntlj of any operative interventioiL 
postoTWn j COLLAPSE OP THE LUNo fa an Important and not uncommon 
«creHr.», d^coTOplicatlon due to blocking of a large bronchus b> the excessive 
^ onsi^t t ° P™Io**«ed general anesthesia In the majorltj of cases 
^ sudden in the fo rm of piam in the chest accompwnled b> marked 

f*aUont.*” IndeUed to Dn. t) L. Schrmm «bi] Vuwx Ramon for the iertlon on cardiac coin 
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dyspnea and rapid pulse, resembling greatly the clinical picture of one of the 
Upes of pulmonary embolism (see later) There may be a moderate rise of 
temperature, but \er}^ little expectoration during the earl}'- stage There is a 
less common latent form in ^^hlch the sjstemic s^miptoms overshadow the local 
ones, 1 e there is little dyspnea or pain In both forms, the average duration 
is two to three u eeks It may terminate suddenly if the entire lung is remflated, 
or gradually It is rarely fatal The chest appears flatter on the collapsed lung 
side and the respiratory movements are restricted On a plain film the heart 

and mediastinum are seen to be drawn over 
toward the side upon which the collapsed lung 
IS located Attempts have been made recently 
to relieve the condition by bronchoscopic as- 
piration of the mucus plug occluding the 
bronchus 

(C) PuxMoxAny EMBOLisii This is one 
of the most dreaded postoperative complica- 
tions and Its incidence following prostatectomy 
IS relatively high It is obseiwmd under one of 
two clinical pictures depending upon the im- 
portance, 1 e , size of the blocked pulmonary 
artery'- If this is a large vessel, the patient 
complains of severe pain in the chest, and 
dy'spnea This is followed immediately' by 
cy'anosis, increasing rapidity and lack of 
volume of the pulse Death takes place 
within a few’ minutes after the onset Ac- 
cording to some recent experimental work 
by' Duval and associates, it is the sudden 
stimulation of the afferent fibers of the pul- 
monary' nerv'es and the resultant shock which 
kills, rather than the cutting-off of the circu- 
lation by' a large embolus 

In the second climcal picture, there is 
also a sudden severe pain in the chest, more 
localized than in the fatal type It is also ac 
companied by sy'mptoms of shock but much less intense, by moderate dy'spnea 
and often followed by' expectoration of blood-stained mucus On phy'sical examina- 
tion, a pleuntic friction soxmd is often heard over the area to which the pain is 
referred. In this second form of pulmonary' embolism, the occluded vessel is a 
relatnely' small one and the area of hemorrhagic infarction relatively circum- 
scnbed The prognosis in this second ty'pe is favorable and follo-wing the use of 
morphine, applications of heat over the painful area and absolute qmet, the 
sy'mptoms will subside within a week 

Pulmonary' embolism follows thrombosis either of veins in the immediate 
MCinity' of the larious procedures for removal of bemgn or malignant pro- 
static adenoma, bladder tumors, etc , or the thrombosis may take place in the 
femoral \ein close to its junction -with the saphenous The inflammatory changes 
in the vein w all are the primary and essential factor The wider, i e , the more 



Fig 748 — ^Drav^^g made at nec- 
rops\ of an acute gastric dilatation 
Note hov enormoush dilated stomach 
displaced diaphragm upv ards and small 
intestine doirav ards into true pehas 
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eitcDiive the attachment of the thrombus to the vein wall the less often does 
a portion become detached to form an embolus The onU known preventive 
measures against thrombosis and subsequent pulmonarv embolism are (a) re 
duce infection to a minimum (b) giv'C plenty of fluids Ajefoie operation and 
within a reasonable time four to fiv'e day’s after operation (c) get the patient 
out of bed as early as possible and (d) encourage frequent changes of position 
4 Gastnc Complications Every house officer and nurse should be in 
structed not to give loo large quanutles of fluid by mouth during the first four 
or five days following any abdominal operation and to immediately report if 
the symptoms to be enumerated as charncterfsUc of acute gastric (Fig 748) 
dfUtation There are two types of clinical pictures under which thb compUca 
lion, which may end fatally if not recognized presents. 

(a) Those in which there is recurrent vomiting of large quantities of sour 
smelling brownish fluid 

(b) Those In which the syunploms of displacement of the thoradc viscera 
(heart and lungs) predominate 

We will consider these separately because in the majority of textbooks 
emphasis is only laid upon the first group and one receives the impression that 
cases of acute gastnc dilatation mth little or no vomiting either do not occur 
or are so rare as to desen.'e no mention 

(A) Voirmso We have found that In about two-thirds of the cases the 
outstanding feature is the vomiting and in the remaining third, the dy^nea 
rapid pulse cyanosis etc due to cardiac displacement, are the most prominent 
symptoms, ilany a case has no doubt either been overlooked completely or 
recognized too late because the possibility of the occurrence of an acute gastnc 
dflalation without emesis was not made dear to our house officers They arc 
often the first to be called when such a serious and not mXrequentlv fatal com 
plication appears like lightning from a clear sky 

bet us therefore give as much consideration to the less common of the 
types of acute gastnc dflatation as to the more common one which we will 
'locribe here first 

(1) EKESis THE PROiTiKENT FEAT 0 UE Here & patient who has been api- 
parentjy making an uneventful recovery, suddenly and apparently with but 
ttle effort vomits a relatively large quantity of brownish sour smelling fluid 
tunes the vomiting Is of the projectile character i,e it Is expelled with 
^—^^1^1® force and yet with but little effort, such as retching etc. After 
a uiort interval more often minutes than hours, the effortless vomiting recurs 
sn one U astounded at the large quantity (often a pint at each time) which 
in ^ absolutely no fluid has been swallowed 

Qterval This recurrent vomiting is as a rule accompanied by all of the 
>Ti^toins of thoracic visceral displacement, to be mentioned m the next 
*yn drome 

^^^^Obj^vely one finds a marked prominence of the upper half of the ab- 
tympanitic rfesonance didtcd on light percussion extends upwards 
heart region where the normal area of dullness has disappeared almost 
and is replaced by a tympanitic note The latter Is also evident over 
®ral aspects of the thorax more so over the left than the right aide 

) CYANOSIS, OYIPNIIA, ETC THE ODTSTANDIKO EEATPUE. In tWs seCOnd 
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group, there is little, if any, vomiting of the brownish sour liquid which is such 
a characteristic symptom of the first group One’s attention is attracted by the 
marked dyspnea, accompanied by a rapid, often almost imperceptible pulse, 
and cyanosis At first glance, the picture appears to be that of some serious 
cardiac condition, such as acute dilatation Examination of the abdomen and 
precordial area will soon, however, aid in directing attention to the stomach 
The marked prominence of the upper half of the abdomen and the widespread 
degree of tympany, with decrease in the intensity of the heart tones, is of great 
importance in differentiating an acute gastric from an acute cardiac dilatation 
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Fig 749 — Diagram illustrating the pathway of nervous impulses resulting m reflex gastric 
dilatation from the stimulation of visceral or somatic sensory nerves There are, of course, 
calated neurones connecting the sensory and motor nerves here shown Reflex stimulation of the 
sympathebc center is accompanied by a simultaneous inhibition of the antagonist or vagus 
an example of the so called reciprocal innervation (Courtesy of Drs Dragstedt, Montgomery, Ellis 
and Matthews ) 


If there is the least doubt, the passage of a gastric tube or a Rehfuss tube will 
soon clear up the diagnosis 

As to the etiology of acute gastric dilatation, evidence has been presented by 
Lester R Dragstedt and co-workers which offers a new interpretation The dila- 
tation IS held to be due to reflex inhibition of the peripheral gastric motor mechan- 
ism through efferent impulses reaching the stomach by way of the vagus and 
splanchnics as shown in Fig 749 The dilatation of the atonic stomach is pro- 
duced by swallowed air and the accumulating secretions of the stomach, pancreas, 
liver and upper duodenal mucosa The cause of death is the failure of reabsorption 
of these juices and more particularly of the inorganic elements, sodium and 
chlorine, excreted m these fluids The failure of reabsorption in turn depends upon 
the inability of the atonic stomach and duodenum to propel these secretions into 
the lower duodenum where their absorption can take place In certain cases, a 
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secondary mesenteric obstruction to the horixontal portion of the duodenum oc 
curs and provides a further obstacle to the passage of the secreUons into the 
lower boweL 

TiEATimNT or Acute Gastric Diiju-ation This may be divided into (a) 
prt^)hyUctic and (b) curative 

(a) pROPHTLAcnc We have found that an acute dilatation of the stomach 
IS prone to occur in patients, who are very apprehensive and in those who have 
been allowed to take large quantities of fluid during the first forty -eight to seventy 
two hours, after operation. This is by no means the rule, but one is astounded m 
some cases by the amount of fluid vomited or obtained upon lavage of the stom 
ach, In spite of the fact that only a very small amount has been taken by mouth. 
One receives the impression that the stomach musculature is not only in a condi 
tion of acute atony and unable to propel Its contents but that hypersecretion is 
an Important factor In some cases this constant filling up of the stomach per 
sista, m spite of all therapeutic measures (see later) and results fatally 

From personal expeneoce with a relatively large number of cases we believe 
that the ingestion of large quantities of fluid should be avoided espcaally those 
which are effervescent e,g ginger ale etc,, for the first three to four days after 
operation. We limit the intake by mouth to six ounces every four hours but do 
not b^ln with this amount until the second twenty four hours if the anesthesia 
has been a general one Wo also believe that giving opiates too freely plays a rfile 
in iavonng the development of this complication and hence limit them as much 
as la feasible 

(b) CDBATivt The sovereign method of relief is gastric lavage Ordinary 
lukewarm tap water suffices and a large quantity should be at hand because one 

to continue the lavage until the fluid returns perfectly clear 
A gastric lavage in these cases should never be carried out with the patient 
m supine position i e lying on his back. The aspiration into the lungs of the 
“Tge quantities of gastric fluid is a most potent danger and may result as the 
l^te Dr E Wyllys Andrews expressed It In the drowning of the patient fn his 
own voraltus, 

give the following instructions to our bouse officers 
i Place patient on side with rubber sheet under bead 
, 3n assistant hold wooden wedge between jaws so patient cannot 

ungen of person introducing tube and cannot obstruct the tube after fluid 
uegins to escape 

3 Sufficient rubber tubing must be added to the ordinary stomach tube to 
t the funnel at the distal (outside) end to be easily brought down to a large 
in placed on the floor alongside the patient s bed, 

ha\nng passed the tube into the stomach, allow as much of the con 
be rr, ?t “ possible before beginning the lavage The latter should 

Prefer^i siphoned from the stomach is perfecllj clear \\ c 

rather ? ^ fnnnel and to siphon the contents of the stomach by graWty , 

lubt^ attempt aspiration with the rubber bulb often attached to a gas- 

ffeulated clinic must have the abo\c equipment read% for im 
t gastric dilaUtfon If the symptoms enumerated 

01 the abo\-e groups persist In spile of la\-age the latter should either 
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be repeated at four hour intervals or, better still, ■\^e introduce the Kanavel modi- 
fication of the Rehfuss tube and attach the outer end to the cheek with adhesive 
plaster, using a small bulb syringe to aspirate the gastric contents at ten or 
fifteen minute intervals 

The duodenal tube can be passed through the nose and left in situ for weeks 
One must constantly bear in mind that if the fluid continues, in spite of the 
above measures, to accumulate in the stomach, some form of ileus either adynamic 
or dynamic, may either be a complication or that the vomiting was not primarily 
due to an acute gastric dilatation, but simply an expression of a more distally 
located intestinal obstruction Occasionally one encounters cases of primary un- 
complicated acute gastric dilatation, which end fatally in spite of lavage and even 

of gastrostomy or enterostomy 
We have never employed the 
prone position as a therapeutic 
measure, but should recom- 
mend a trial, if lavage is of no 
benefit Drugs have not been 
found to be of any avail 

5 Intestinal Complica- 
tions (a) jMechamcal or sep- 
tic ileus These need not be 
considered, as a rule, after 
urologic operations, but occa- 
sionally, as in a recent case, an 
intestinal obstruction due to 
mechanical causes (band from 
previous gjmecologic opera- 
tion), must not be overlooked 

(c) REFLEX, IE , ADYNAMIC 

ILEUS There is such an inti- 
mate relation (Fig 750) be- 
tween the nerve supply of the 
urinary and that of the gastro- 
intestinal tracts, that it is not 
difficult to see how operations 
on the former, may be followed 
by reflex paresis of the musculature, especially of the stomach and intestine This 
complication, resulting in marked abdominal distention and other signs of ileus, 
occurs relatively oftener after operations on the kidney and ureter, than after 
those on the lower urinary tract 

The climcal picture closely resembles that of the early stages of a mechanical 
ileus and one must not overlook the possible occurrences of such a true form of 
intestinal obstruction The most striking feature is the abdominal distention and 
the inability to obtain the passage of either flatus or feces The only prophylactic 
measures we know of, are to give as little morphin as possible, and to pass the 
rectal tube frequently, especially after operations on the upper urinary tract If 
this IS ineffectual, we give a milk and molasses enema or one ampule of “pitressin” 
every four hours for three doses If these are all unsuccessful, one must not 



Fic 750 — Diagram of relation of nerves of the kid- 
ney to those of the intestine (after Luciani) K, Kidnej , 
V, vagus nerve to celiac ganglion, G, greater splanchnic 
nerve, S, smaller splanchnic nerve, SM, supenor mesen- 
teric plexus, IM, inferior mesenteric plexus, H, hypo- 
gastric plexus Note how nerves of kidney and ureter 
communicate in celiac ganglion with those of stomach 
and intestine 
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delay too long before a cecostom> is done Since ne have Instructed our assistants 
and nursing personnel regarding the possible occurrence of acute gastric dilatation 
and reflex ileus, we encounter these far less often than in former days. 

6. Peritonitis. This needs seldom to be considered as a complication of 
orologic operations but has been reported after transurethral resection 

7 Postoperative Shock. The outstanding characteristic of shock is the 
low arterial pressure the theory that this is due to absorption of metabolic toxins 
from the traumatized area is being discarded in fivtir of the theory that shock 
is caused by the local loss of blood and/or plasma resulting In a marked decreiise 
in the volume of the circulating blood This is accompanied according to Moon 
(Arch Path , 1930 22 325) by decreased cardiac output and hemoconcentratioo 
When the shock syndrome is full} developed lowered blood pressure, diminished 
renal excretion and increased cardiac rale are associated features Shock is 
simulated clinically by hemorrhage syncope and rapidly developing cardiac 
failure 


The syndrome pallor rapid thready pulse cold clammy skin and low blood 
pressure is found in both postopemtKe shock and hemorrhage hence their dif 
ferentiatlon is practically impossible unless one knows that very little bleeding 
occurred dunng the operation and the absence of any staining of the dressing 
shows that the syndrome Is not due to a decrease In blood volume 

It is of the utmost Importance to exclude this latter factor as the cause of the 
syndrome because to tdmimster large quantities of fluid in the presence of per 
sisting bleeding would only raise the blood pressure and increase the bleeding 
It appears that certain n rvous Influences arc of importance in the etiology of 
shock There is the possible inhibition of vasoconstrictors and stimulation of 
^2-odiktors in acute circulatory collapse and what is even more likely a pro- 
longed activity of the sympathetic system according to Cannon (Ann Surg , l934 
100 704) 

If unusual loss of blood during and after operation has been excluded the 
patient who presents the above syndrome should be kept as warm as possible, 
beat of all between warm blankets and under a wire cradle with several electnc 
bulbs covered by blankets We prefer to give a S per cent glucose-norroal saline 
solution by the continuous drip method per rectum If the patient has been 
pouped before operation a transfusion should be given as soon as possible 
orphine and ephedrine are indicated the former as a sedative, the latter as a 
'’^^oconatfictor 


6- Postoperative Hiccup This is most apt to present between the first 
and seventh day after operation according to C W Alayo (Surg Gynec and 
^ 1932 55 701) although he reports a 16 day hiccup following prostatlc 
The hiccup may be a symptom of renal insufiBdency or It may occur 
ut any demonstrable cause. In the indeterminate cause group the treat 
j^t can only be symptomatic and should include opiates barbiturates and the 
atlon of a mixture contaimng carbon dioxide 5 to 10 per cent mixed with 
The last named method has been very succeas/ul in some We 

ve been able to control this distressing postoperative complication at times 
S'-’ing 250-300 cc. of a 10 per cent glucose solution intravenously 

Dlabete* as a Postoperative Complication. The urologist is apt to 



1030 


OPERATIVE TECHNIC 


overlook the fact that a latent diabetes may play an important part in the 
healing of an incision or that a diabetic coma ma}'^ supervene following opera- 
tions on the kidney and ureter 

Diabetes should always be suspected if gangrene of the tissues or an ex- 
tremely rapid spread of infection is observed postoperatively Even if gl3Tosuna 
IS absent, a blood sugar estimation maj'' dear up the diagnosis If recognized 
before operation, the patient should be placed under the care of an internist 
and operative intervention postponed until the diabetes is under complete 
control 

GROUP 2 COMPLICATIONS ESPECIALLY APT TO OCCUR AFTER 
OPERATIONS ON THE URINARY TRACT 

The high incidence of complications following operative procedures on 
the urinarj^ tract is due to the following conditions 

1 The kidneys play the most important part in the elimination of nitrog- 
enous waste products, whose retention as the result of long standing renal 
dysfunction, is reflected on other structures, so that patients who are carriers 
of such kidnej^s, are poor operative risks 

2 The defensive mechanism of the urinaiy'- tract against infection plays 
a very important part in neutralizing toxins as fast as they are produced ac- 
cording to Gumming (Jour Urol 1936, 35, 540) The tissues immediately adja- 
cent to the various components of the urinarj’- tract are less well provided with 
a defensive mechanism The result is that when infected urine escapes into 
the tissues around the urethra, bladder, ureter and kidney, there is a rapid 
absorption of toxins and bacterial growth is but little interfered with This is 
not only true of the cellular tissue immediately adjacent to the various com- 
ponents of the urinary tract, but also of the various structures of the abdominal 
wall which it is necessary to traverse before reaching, for example, the bladder, 
ureter and kidney 

One only needs to analyze the reports of MacKenzie and Seng (loc cit ) 
and of Hyman and Mencher (loc cit ) as to causes of death follomng urolog- 
ical operations to realize the importance of the two factors poor functioning 
kidneys and lack of resistance to infection on the part of structures adjacent 
to the urinary tract m the incidence of postoperative complications Uremia 
was the chief cause of death in 30 per cent and infection, the chief cause in 
10 per cent, of the 268 cases analyzed by MacKenzie and Seng In the series of 
168 cases, studied by Hyman and Mencher, the following table will give an 
idea of the importance of these same two factors, uremia and infection 

1 Kidney Of 72 deaths following operative procedures, the cause of 
death was infection m 56 3 per cent There were at least 30 patients who died 
with uremic manifestations, 16 of them entering the hospital in uremia The 
principal factor m the causation of the uremia was infection Postoperative 
shock accounted for the death of four patients, pulmonary embolism for five, 
hemorrhage for five and peritonitis for five deaths, respectively The last named 
cause emphasizes the importance of careful inspection of the operative field 
at the conclusion of the operation 
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2. Ureter 6 p)03toperaU\T deaths Over 60 per cent of the ureter group 
died of Infection originating in either the wound or In the unnary tract 

3- Bladder 39 postoperative deaths 25 or over 64 per cent died as the 
result of infection onginat/ng fn the wound or In the urinarj' tract The mortality 
In the tumor cases was unusuallj high 

4 Proetate 35 postopemtiv’c deaths In this group probably more than In 
any other the general condition of the patient plays an important role Most 
of these patients are in the sixth and seventh decades of life and have in 
•dditlon, either ro>’OcardItis generalized atherosclerosis or diabetes MTiercas 
in 45 per cent of the cases infection in one form or another was the important 
factor m the cause of death, the cardiovascular system and pneumonia ac 
counted for an equal number of deaths Fifteen of the 35 patients died follow 
Ing ordinary suprapubic cystotomy 

5 Urethral Stricture There were 5 postoperative deaths The causes 
of death were pneumoma mfected kidney genenUfted sepsis each one and 
cerebral causes, 2 cases 


PRE-OPERATIVE CAUTIONS 


It is evident after a study of the preceding statistics that a fairly large 
proportion of deaths following urologic^ procedures are due to the effects of 
infection and of back pressure Many of these complications are unavoidable 
when one takes into consideratioa the condition of the patient when first seen 
by the urologist. There are however a certain number of complications whose 
gravity can be considerably attenuated by attention to certain precautions 
which we simply attempt to enumerate, in as much as the majority have been 
In preceding chapters 

1 Good Rlik Never to operate until a thorough physical examination 
h« been made by an internist and the patient pronounced a good risk so far 
u any extra urinary pathology is concerned This examination must also keep 
in mind the possible existence of a latent diabetes 

2, A coexistent nephritis whether of infectious origin or not, must be 
euminated as far as Is possible to do so by appropriate treatment Any dehy 
tion must be immediately corrected The work of Maddock and CoHer (Jour 
w iled Assn 1937 108 1) has shown that a dehydrated patient weighing 
^ needs a total of 7,100 cc per 24 hours of which 2 000 cc is for evap- 
^ on I SOO cc. of unnary excretion and 3 600 cc. to restore depicted fluids, 
ous dehydration symptoms appear when an amount of water equal to 6 
cent of the body weight has been lost The intravenous use of 5 per cent 
’^*^^®** In distilled water is one of the best ways to give fluids 

^ badly Infected kidney should be given drainage preliminary to an 
UadtW ^ nephrostomy or inlying ureteral catheter In the ctw of an mfected 
drain, inlying urethral catheter does not clear up the Infection suprapubic 

should not be postponed until It Is too late to be of any help 


any help 

nt part in 

dissemination of infection over exposed wound surfaces incident 


of °iiiid infection as ahowm abov'e play's an important part in the causes 
inortallty The ^ 


constantly borne m mind and ample drainage 
^*^ndent portions where pus can accumulate It has been our custom to 
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dram every layer of the abdominal walls m badly infected kidney cases and to 
provide drainage by means of rubber tube for the perivesical tissues m suprapubic 
cystotomy That infection by Bacillus welchii (Clostridium welchii, Bacillus 
perfingens or gas-gangrene bacillus) can take place m urologic operations is 
shown by the fact that Turner (Urol and Cut Rev , 1934, 38, 153) found IS re- 
ported cases and added two of his own 

4 Perfect hemostasis must have been secured before any kidney is replaced 
following an operative procedure One can never take a chance that bleeding from 
an organ as vascular as the kidney will cease spontaneously An overlooked torn 
polar vessel must be immediately looked for and ligated 

Every patient’s blood should be grouped, if possible, before operation, so that 
a suitable donor can be found if transfusion becomes necessary To give a trans 
fusion witliout attempting to control postoperative bleeding is to add fuel to the 
fire 
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intra urethral instrumentation rectoscope 922 
sjmptoms of hematuria as initial svmptom 32a 
in relation to degree of obstruction 324 
transurethral resection of the prostate for advan 
tages of 923 

in multiple stages ad outages of 923 


Bladder neck — (Continued) 
obstruction of — (Continued) 

vs hjpertrophv of the prostate 308 
treatment of in cases of election 334 

in cases of election in presence or absence of 
complicating diabetes 33a 
with cardiovascular conditions 336 
with major degree of retention 337 
with minor depree of retention, 337 
without retention 335 
general measures 335 
local measures 33 5 
in emergencj cases 3 12 

during attack of acute retention 332 
in presence of massive hemorrhage into the 
bladder 334 

in presence of severe cvstitis complicated bv 
pj elonephritis 3 34 

trigonal and intertireteric ligament hvpertrophv 
318 

Blood creatinin in as renal function test 140 

nonprotein nitrogen in as renal function test 140 
urea content as index to nitrogen retention 140 
Block anesthesia 150 
Bogrob space 58 373 
abscess of 374 

Bottle operation for hjdrocelc 420 
Bougies, bulbous, 77 
follow up 78 
scales for 72 
silk woven 77 
urethral 77 

varieties of 77 f 

whalebone filiform, 77 
Bowmans capsule, development of 6 
Bowmans theorj of filtration and concentration of 
urine, 61 

Brain as affected bv urologic siirgerv 1022 

edema of, in glomerulonephritis treatment of 806 
Brights disease arteriosclerotic 810 
benign nephrosclerosis 811 
malignant nephrosclerosis 810 
senile arteriosclerotic kidnev 811 
Bright s disease sec also Nephritis 
Bronchitis as complication of urologic surgerv, 1023 
Bubo see also Adenitis inguinal 
chancroidal 263 

chronic secondarv to tumor 271 
suppurative in gonorrhea, 271 
sjphilitic 256 270 
Buck s fascia 44 
Bud ureteral sec Ureteral bud 
Buerger cjstourethroscope 102 
Bulbourethral glands, sec Covvper s glands 
Bursitis, gonococcal, 197 

C 

Calcium carbonate calculi 747 
Calculi sec names of regions involved 
renal sec names of organs and regions 
Carbol fuchsin stain, sec Ziehl Nie’sen stain 
Carcinoma, sec also names of organs 
Carcinoma differentiated from chancre 2v6 

embrjonal of testes with Ijanphmd stroma 4-1 
squamous cell of renal pelvis 779 
Cardiovascular sjstem effects of bladder neck obstruc 
tion on 322 

Carnation deformitv of pv elogram in tumors of the 
kidnej 790 

Catheterismtion technic of 92 

technic of self-catheterization 94 
with silk woven catheters 92 
ureteral 110 
Catheters 7 3 
choice of 74 
coude 7 1 
double-elbow 75 
elbow ed 73 
follow up 76 
Lefort tjpe 76 
Phdlips tjpes 77 
for females 74 
hollow tipped 7 3 
Nelaton soft rubber 73 
olivarv tipped rubber 7 3 
passage of technic of 92 
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73 

tboicf tire of 74 

f,^ am bi the fcouV 74 
■ale. 73 
»Ik “4 

hJttrt, 75 


75 


Bb* 75 
raxmitCHo of 75 
ciouT tiwtL 75 
Mtectua t tur of T6 
YttJmlc f po'ttft f 92 

fJ 

tifttL 73 7+ 

■rfttfil. BO 
t tf oc um of *rw f 
tn of 80 
■TTtlriL lurtiL 76 

di Bttiijnf cim 76 
hk tTpinl ribo* 76 
rti Vafl B « ftm 76 
Wr.tard. 7J 

dk trfwriBl opart f 73 

Ofiolitif, fcMc Boot t comptlcatfoi f te- 
fticnlrtlv 3t>2 
Cttrfcfti*, tnthnnu f 8*9 

CmlK, e»rriacptn» f cTWoscople piti r* t M8 
■rototk owrJicatMm of 858 
tarttcnl bm rml. 858 
uj fti n l djUtitlori. 859 
■rrtnrl KUTOBlor 8J9 
^tAcrt of 256 
Haem {mb, ttthnie of, 86 
CV^m, tUelca] tWartrrt bet f 333 
mjcaJ «Mo»e tf 352 
^UTM of 253 

Ovt fieU for tpfroeb<t»«, iS3 

■tpw i ^ ta brabttM p«^ 253 
ilcffratU dinm «f 355 
fra WuepDftUbv 255 


in 


256 


fne dtBKToui, 355 
fra foOttuUtIv 356 
im mutoo. 255 

fra CS* 355 
ira p n lami ng 356 
fra ate 355 
frt* 355 
nted, 851 
««r**anUl, 251 
^ jawwW, rtpoB. 853 
*»rr, 253 
•f btp 352 
of ripplt 252 
•» toc» 252 
toatiL 150 

tewtetioo of, 351 

nantera, 351 

ptptlUry 151 

■«UI. 255 

A dBneroW. 351 

of, 31} 

««TTi*.256 
•J 251 

a 

■ 251 


•?ft, 

211 
ISO 

of. 1« 

«ic*atT Z*?"**^ rwrWt, 185 
^thn. 260 
t 261 

^ “r“ 

'^'=»*«utf IM 


Chtocfoid — fC Mil luV) 
prophylaxit f 264 
trtB d u c ct ( 26-1 
ciiitorjxBtlotL. 265 
iodii^ 365 
lypet of 262 

mfl i nno tory 362 
fnlxod. 263 
•rnip) 362 
nkMdrr 361 263 
CBtrrioro mlo 2 
Clilldrrn. rrfitl ftmeltm toot 847 

nrofivK cumtoJlUn In. Eortbodt of 846 
mctboilj / o t ltuf i a phy 847 
OTNiotrapr 847 
ndlornpiir, 847 
urolorti enXDolrrtrjtloo 848 
moluCT' bi. 846 

CMainor-noOT' etnew of t cf tXgm, 4 5 
CbonW COTplicatioa f acirt (oaorTbo 175 
Clxrrtontirtlbef loffla, 795 
1 tcstot. 431 
Cktlocrlc 430 

adforralul dloxrrotLi fmn bidfoctlc, 419 
Cb>t rlo 888 

non pam l(lo 890 
d B(Datl% S9f) 

)arp4an] f 890 
trtatmtm f 891 
form, 889 
Tna) orlfln, BS9 
Imtmrot f >90 
rofrmnbj bu rMrc*Ttde 8S9 
fiUn iBUXTofda. 884 
Cimiadvtoo, aoesVrtjj for 131 
Oaoca (Sr\r>opnru f 10 
Oq»c»J Braebmic 10 
Coal Ur »orIm caoccr 435 
Coin sm i e. cau of lapofract 445 
isttmiptb*, M canat f i racr 445 
Colin f »cla 43 44 46 

Cosplrarm flxaUoe tnt lor diAffSov^ of ftBorrhrt 
194 

CuBprtaaor 45 

Condon lonboO for otaJmef rptrliae m f tmen, 437 
Cood/ktnnU, 199 

•enm oata. rrr INmla, pap&loou { 

0»ot uculotoa, 56 
Conura amriaeca, 435 
Corpora orcrmoia 48 
C u a o i trt rtraJ aiitlr location f 18 
Coad6 nlbrtrr 73 
Coaprr fluxi*, 14 60 
doett r 44 
rmbryolofT fi f ^ 
aamoatum (, majaare of 89 
pfiTawdofT’ f 70 

Coirria, a o o«y r bcal, in tbe DO«borB, 700 
Crratotoe occrctjoc teat, of renal fonctioti, 143 
CrIaU srrtljTlbt, 13 

CrTPfordndjtm. tnddcooe f maltrnaof tomort In. 
408 

role f tonado4rof4c homoot of aUtrlor piratCarT 
to 403 
treatment £, 409 
e u d ucim e, 409 

coolralodkaUiM to, 410 
tnt at lodjcatloa for 409 
opcratt> 410 
ordudopexT- 410 

CaiMny djtcav dtffererttbtkn fma ifrrtml co 
treal Deopfaaoa }Ddro(ae, 798 
Cyclopropane annlbcala, 148 

Cyatadcnoflia, papdary mal enact f kidney 7*7 
CyttrctooiT ttptal, accetbnla for 958 
coopficatiaDa f 960 
for cacerr f Ue Uadder 957 
fndkatla] for 957 
poatoperath ear 959 
preoprratJ preparatton for 958 
tediKK of 939 
Cyttiffl tnfcnli. 747 

Cyetlmirb, refaireD t cjitl ealenll, 495 
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C'btitis 462 
acute 463 

clinical picture of 463 
diagnosis of 466 
feter in 466 
hematuria in 466 8S4 
pruria in 466 
treatment of 466 
general methods 466 
causes of 462 
chemical 462 
electrical 462 
nonbacferial 462 
pjogenic, 462 
thermal 462 
tuberculous 462 
chronic diagnosis of 47 1 
hematuria in 684 

interstitial, in the female si< Uladder female 
infections of non spccihc 
mucosa in 471 
sj mptoms of 472 
frequencj, 473 
pain 473 
pjTiria 473 
treatment of, 474 
causalj 475 
palliatne 474 

local measures 474 

remedies to change reaction of nnne and 
relieie pain 474 
trigonal 475 

uith predominant imolvement of the mucosa 
pathologv of 471 

Mith predominant intoUement of the submuco-a 
and musciilaris pathologa of 471 
cjstoscopic changes in, 468 
etiologj of 468 
in female diagnosis of 827 
sa-mptoms of 826 

m chronic urethrocjstitis 826 
interstitial chronic in female diagnosis of 827 

urethrographj and castographa as aids 
828 

modes of infection in 462 
by descending route 463 
b> direct estension 462 
b} fistulae 463 
b) hematogenous route 463 
bj bmphogenous route 463 
by reflux 463 

bj unclean instruments 462 
ba urethrogenoiis route 462 
patholog) of 468 

cystitis cjstica and glandularis 469 
cjstitis emph} sematosa 469 
edema bullosum 470 
granular or follicular eleaations 469 
granulomas 470 
leukoplakia 470 
ulceration 468 
predisposing factors in 463 
ulceratia e 468 
Castographj 126 
definition of, 126 
in children 847 
of diaerticula of bladder 488 
of tumors of bladder 508 

technic of in examination for obstruction of the 
bladder neck 330 
aaith aid of air 129 

with aid of contrast (opaque) medium 1^7 
solutions for 127 

aaath aid of excretora iirographa 1 10 
aaith plain film (flat plate) 127 
Cjstometer, tjpes of 525 
C} stometrograms folloaa up a29 
in medico legal aaork 529 

111 neurogenic disfunction of the bladder a ’9 
in spinal cord diseases 529 
in spinal cord injuries 529 

Cjstometri see also Bladder pressure of inlrac>stic 
measurement of 
constanci of data of 528 

m diagnosis of neurogenic disfunction of the 
bladder, 525 
Cystoscopes 103 
American, adaantages of 108 
essential components of 103 
for adults 104 
for castoscopi alone 106 

for urethrocistoscopic examination ami treatment 


Cl stoscopcs — (Continued ) 

for iirethroscopa and unilateral ureteral cathetenza 
tion, 105 

Nitze 103 
obturator of 103 
optical S' stems in 104 
sheath of 103 
telescope of 103 
varieties of 104 
C'stoscop' 103 

and ureteral cathctcnzation in children 848 
anesthesia for 107 
Ultra' eiious 154 
contraindications to 121 
important data requiring record in 161 
111 di'erticula of bladder 488 
C'stostom' suprapubic in treatment of le ical cal 
Clfll sOl 

C'stotom' suprapubic anesthesia for 150 94S 
complications after operation 950 
during ojieration 9 s 0 
incision and subsequent stejis 94'i 
jiosition of patient for 645 
technic of 948 

drainage of bladder through c' stotomi opeiiio,, 
950 

filling of bladder in 949 
jirimary closure 950 
C'stourethroscop', technic of 102 
Casts, parapel'ic 674 
preputial 276 

U 

Decapsulation of kidnea sii Vephntis treatment of 
surgical 

Deferentitis, 374 

Dch'dration as result of obstruction of bladder 
neck 322 
definition of 156 

Denonaillier s fa»cia, 44, 45 46 51 
Detrusor muscle 38, 39 

Diabetes as postoperatiac complication in urologic 
surgera, 1029 

functional bladder s'Tnptoms in 522 
Diabetes insipidus enuresis in treatment of 872 
Diatherm> transaesical electrodes for 961 
for bladder tumors 960 
technic of 961 

Dietl s crisis differentiation from acute ureteral 

block, 573 
Digital fossa, 56 

Diotrast, as contrast medium for urograpbv 120 
Diaersion, of unne from bladder, operations for 101 a 
Diaerticulectoma care of ureter in 954 

combined intra and extraaesical technic of bat 
of the bladder technic of 952 
rcraoaal of bladder neck obstruction after or betore 
operation, 954 

Douglass operation for urinara incontinence m the 
female due to obstetric trauma S'- 
Dragon deformitj of p'elogram m tumors of the 
kidne' 790 

Ducrej bacillus in etiologa of chancroid 260 
Dupla> s ojieration for h'-pospadias 906 
Dasuria definition of 155 
etiologa of after middle life i09 

after middle life changes at 'esical neck 3UV 
prostatic sources 309 
urethral sources 309 
'esical conditions 309 

E 

Echinococcus effects on bladder 476 
Ectopia aesicae, see Bladder, exstrophj of 
Eczema of penis 289 

Edema cerebral in glomerulonephritis treatment 0 
806 

Edema bullosum differential diagnosis of from tumor' 
of the bladder, 515 
of the bladder 470 

Ejaculatory ducts anatomy of 42 60 

catheterization of under urcthro-copic control 
urethroscopic aspect of, 101 
Electrocoagulation endo' esical 963 
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EEtdocrloe fUodt, trftldra, 4M 

EodQBrtmcii, of tbe Uaddor <16 

F-vlnoMrftii, gra wtb ta] 341 
Fatfok «cai« for aRWilfco f 73 

Errnb. S6f 
drfa iTt no of 111 
Aitnol. M 
rtMcgr of U9 
WOjfciJ fo fj o U wu W9 
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UfcU. 669 
aecranul, (69 
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173 
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™iei fn, 470 
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■»*rifi:iu 871 
•f pkjwd 4ef«etv i;ti 
rf^ morrifiooent VO 
frt^ahtnpj *71 

of 94Q 
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l4>liUd>mf>.— -<4W//* eJ) 
ttdtcroiloal f— (C#*/ orf) 

d Ifrmitia) dUfocMli of SOi 

froo actJf foIiftrBirtrt f ib« rpl,|JJ>aJ aivl 

trtlrs 395 

from braJ «larjrr»rii( f *He finaldyttiK 
tod Irttr*. 393 

frotu fworfbrtj od prorrole epWidyrnltl 393 
foodr* 01 ioro^loo. 391 
•foBf Jtaoea o/ ytv 39J 
by oty of lyiDjiutk^ 391 
bmatofFBoo^ 391 
(Mibolop I 391 
route rimoJmneoi 391 

OTofTTrnrat f fnnlca affnaf/v 79f 
frofatrd prioary in of rriK i il f trW' 391 
trrMnrtit at 395 
la ofwtaU caj««, J9d 
ooaHoomittTr tvorrol 397 
bdMtlierary od radMtlxrapy 397 
lodicirtotu for, 39 
trfjirr^la, 397 

riiliUd>a>KR 

nnlbiirfa) 

orrlddrxddidynij'cctooi} bU trraJ 397 
OfrttidrpIdU) w y ctfo ci } uutateral 397 
•artfcai, rostra I odKatkoot to. 39d 

is ad aocvd bilatrtal tobrrnilorl of tbe 
caaie genJitJ tnKt 396 
in ad anetd tmrral loSrmdodt, 39d 
tobafr forauTioii of 56 
tamin f 343 
EoMldrinitla. roi 3«7 

follovrd b} kroole 3JM 

patWoer of, 344 
jia^om of 3M 

rcanrJIrodac ara> aaMnrfan. ]0I 
f>rmutrctom> )i2 
armaal t r iit u JttU, 363 
CptdUymhla. ebroalc 3*6 

aa anjaw if fw rrddJdrmhlv 3*8 
difforrotial diafso^ f Trua talirmlou r^ldK) 
mJlla, 3*6 
rrotk. tt. 3*4 
tiUktr^ 3*3 
aiBrtrHoilcB. 3M 

broBk peatrrfcr tzrribHiIa and ry^tids 3M 
ffoaorrbnL amo. aynpten f 1*3 

diffrmitial diairood f Irtan tidiOTrido^ J9J 
taddeBCa f 3*3 
■rrtkral dbrbarrr in 1*3 
broMttur wKK . 3*3 
brtnaCog r a CTj a. B. call bi, 3*1 
incUrocr tJ 3*3 
Doo-ccoorr bra b 3*7 

p y oaralo, dllfrrrBtia) dUfDO'i f from ttibemjlo- 
au, 393 
re u r f r af 3*7 
trratiarcl / 712 
trratflJrcl f raaotomy tn V2 

tiibrTCiiloas. differetitial ifajrTWMl f from bionfe 
Mhople rpididjinh v 3M 
£pld)d)iDota«y f fooorrhw 309 
E(4 padlav XF9 907 

MooUtrd pOciaHry 907 
l«iao(c er afwpfrot tnr 779 7*0 
etiroidrtr irUbinit ejuTToeby f Uaddor 3*0 
hKoaimcoro whb 907 
In frtaak *17 
prtillc type 379 7*0 
with ivi^hy f Ibo Madder 779 

E{iDephcroa * 

Crrrtiona. pafboloaic, 446 
patholovio. prrtirtetrt erretloot, r Prfapl"rn 
fiatholcvlc, tranaftory rrrcticait, 446 
CrortoT Tt&at. 967 

Erytbrtnla, aa caoac f hrmatori **0 
KrtaUacboff eet'off fox ^^toaropy 107 
K^troaenic benaoor la Irra t mt u i of fooorrhra in 
■Ma. *67 

Etbrr anrtthraia. 14* 

Etfayfroa aacftbcaia, 148 

Erlpal tor atroreocm aonthreU 154 

EvaailoatioB of mtirnt, in oAca S5 

bboanoal palT*licci of ^rahial 'vrrkHa, *0 
rttersal S5 

f rmltaJia. &5 

uaeai-i Iroot female crr%l and aretbra *6 
wttr a ra from aiaV rrtbra. 83 
intrraal. V 
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Examination of patient — {Conttnucd} 
external— ( Con ti nu ed) 
of prostate SS 
of rectum, 87 
rectal, S7 

massage of Cowper s glands, 89 
massage of seminal ^eslcles 89 
mas^ge of the prostate 89 
milking of male urethra 86 
palpation of prostate 88 
palpation of seminal \esicle« 89 
local 160 

abdominal 160 
CNSto^copN 163 

important data to be recorded 163 
external genitalia 161 

in«:pection o* ureters and ureteral catheterization 
163 

palpation 160 
rectal 162 
urethral 162 

position of patient for examination of prostate and 
^eslcles, 88 
routine of, 85 
rectal 87 

Excretorv duct, p^raar^ 5 
Exc^etor^ s^<^tem 3 

comparative development of 4 
in human embrvo 4 
rudimentarv form of 3 
in annelide« 3 4 
in mammal*: 3 4 
in man 4 
in vertebrates 3, 4 

F 

Fa'icia Gerota s 19 
of penneum 44 
I>elvic 44 

and penneal 44 
penneal superficial, 46 
prerenal 19 
retrorenal 
Zuckerkandl s 19 
Fat paranephric (pararenal) 19 
perinephric, 19 
Female urologv in 815 
Fertibtv lowered etiologrv of diet in 419 
lowering of 4^8 

normal variation^ in degree of 418 
reqmeites for 42$ 
vitamin E as factor in 43^ 

Fever therapv see Pvreotherapy 
Fibnn calculi 748 
Fibroma of kidncv 774 
Field block anesthesia, sec Block anesthesia 
Filana bancrofti m parasitic chvluna 889 
Filana sanguinis hominis, causing ch^locele 420 
Fmger chancre of 252 
Fi^tulae umbilical unnarv, 454 
nreterocervical treatment of 836 
ureterovamnal treatment of 836 
urogenital m female diagnosi*i of 835 
hi'storv of patient S-'S 
vaginal examination in 835 
etiologv of 834 
*wmptom'5 of 835 
treatment of 836 
tvpes of 834 

vaginal po«itoperative, treatment of 836 
vesicocervical S34 
treatment oi So7 
resicocerv icovaginaj 834 
vc5icointe'=tmal in female treatment of S'*7 
vesicouterine treatment of 8 7 
vesico-ureierovaginal $34 
vesicovaginal 8 34 

following ob'^tetric trauma treatment of 8 j 6 
Florence test for semen 435 
FoUiculiti*; chronic in gonorrhea 188 
differentiated from chancre, 256 
peno«^otal in gonorrhea, 184 
Formalin cabinets 84 
stenhzcrs 84 

Frei test, lor diagnosis oi I^mphopathia venereum 268 
Frequence definition of term ac applied to urination 
1^5 


Fulguration, cndovesical, 965 

Funicuhtis, see also Vas deferens, infections of 

Funiculitis, acute, 374 

as complication of seminal vesiculitis, 363 

G 

Gallstone colic differentiation from acute ureteral 
block 573 

Gallstones, differential diagnosis from renal calculi 
radiographic, 761 

Ganglioneuroma, of adrenal glands 798 
Genitals, female diseases of urologic complications of 
S3S 

male tuberculosis of m children 861 
tuberculosis of, tubercle bacilli in, tvpes of, 726 
Genital fold, 7 
Genital tubercle, II, 12 14 

Genitals external embrvonic development of 14 
examination of, 161 
in office 85 
male 274 

tuberculosis of, 389 

Genitals, male tuberculosis of age incidence of, 390 
etiologv of predisposing causes 390 
predisposing causes general 390 
local 300 

mode of infection 389 

concomitant tuberculosis eUewbere 3S9 
relation of gonorrhea to recrudescence oi ^90 
relation to renal tuberculosis 390 
malformations of as cause of stenht}, 441 
Gerota s fascia 19 
Giraldcs organ, sec Paradidvmis 
Gians penis sec Penis 
Gians penis, embryology of, 14 
Class tests for diagnosis of gonorrhea 192 
Posner s three glass test, 192 
Thompsons two glass test, 192 
Glomerulonephntis acute diffuse 804 
clinical course of $05 
etiologv of 804 
pathologv of 804 
svmptoms of 805 
treatment of 803 

of cerebral edema with uremic like syndrome 
806 

focal 804 

Goebel Frangenheim Stoeckcl tvpe of operation for 
unnarv incontinence in the female due to 
obstetnc trauma S34 
Gonadotropic principles of the zzrwe, 67 
Gonads sec Sex glands 
Gonococcal infection extragenital, 198 
s\stemic 195 
incidence of 195 
complement fixation in 195 
<epsis cardiac complication"? 196 
tran"?itorr 195 

Gonococcus as cause of gonorrhea 171 
Mrains of 171 
toxin of 172 
Gonorrhea 169 

see also Gonococcal infection _ 
acute active or flond stage 175 
complications of 177 
chordec 175 

differential diagnosis of 185 
edema 184 
epididvmitis 181 
mtraurethraJ ah^ces^ 1S4 
Iv-mphangiti"? 184 
penoscrotal folliculitis 184 
periurethritis and periurethral abscess IS'* 
posterior urethritis ^177 
prostatic abscess 179 
prostatitis 179 
pvelitis 183 
seminal vesiculitis ISO 
course of 176 
criteria of cure in 216 
differential diagnosis of 185 
from balanoposthitis 185 
from chancroid and phimosis 185 
from chronic anterior urethritis and stneture 
186 

from chronic gonorrhea, 187 
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itfoTtiiaJ di»foo*J t— (C h »«) 
frao dn 'OPic pcwtrrior r«tkriti», ]S7 
fraa chronic OTtauUnencoJill 18J 
fre* totn<rrttir*l kjocrf 18i 
(™«j po;rt*U>fri>«i Dd p«TtniJ7rThrt 18S 
froai ntertrtv ronoirfan, 187 
frttt ortttriti*, 186 
froa artibniTTW* 116 
ta fmtle 2Jt 
ewm ©f 2-W 
rtui^ ct. 228 
■ yptum d 221 


I ot 


175 


t tA, .. . 

irBT«ccu d 175 
tCMTll, 176 
tal. 175 
nochim, 175 
pala oc orlaMlan. 17S 
8»1* open fTrttiott. 175 
pabifd iiniUtkin 176 
yrodmsu, 175 
«rnfiC7 175 

tmtaeot of rotrtlce. 207 
ncAurj 1 209 
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cni*r« of «T» In. J17 
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b famle 341 
*T*Pt«a» d 188 
ol, 214 

( iaeal 172 212 
,o« p rtT nic* 212 
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ecm/rvmti aceasAau {n, 199 
^UTZ iJ«L« «UlBa t a irUce 218 
«ft ri. li i fdijUn kio of 1 rwic 211. 

^im of, 169 
cf 169 
ri, 185 

fijutlon ieaL 194 
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170 

__** 169 172 

ewtidmu* 169 

ir^jofotof 210 
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PTorno*U f g4s 
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Gonorrbr*— fC««2j o©/) 

1 female— (C / 

dcteemiaolicu of cure I 247 
lUaauoab f 242 
etllofy f 228 
In SLcm « Itbudj 241 
peofTSoeij ( 244 
teiiiKb of 242 
tl f I fcctfam I 241 
treatment of 244 

cnntefuatloa dltinfertlon n u t * * ' 7 247 
fe\er tljenor 244 
ralf ailstnL^ 245 
lofitt tn ofrrd Id, 312 
■ijocardltl bi, 196 
naul 300 

Dertooa CDisplKmilaaj ha 191 
r Uwe 197 
f bnU 198 
f leant*, 196 
f lime*. 191 
I iBn'<le», 197 
f eirtn. 198 
of ein*, 198 
opfiihalnua faj, 198 
I boloflr f 172 
rrrkaraftU In 196 
t^riod of deel ne 176 
pot «{ m rerma pnat b. 206 
piuctllt* from 20u 
IvoCTxnb of 194 
p ophrUai* f 195 
imlmoaarr ctonplmiba la. 198 
r Tc u rteDCf * I , 189 
refafcetKA and ccorrene* f 171 
epttcopirmU in 196 
RUMVt 177 

dilfeTentliJ dfarTKxl* from cm foaorrlMi. 18 
trrt fuM of, 310 314 
nrTTTT In .IW 
e^id>reotomr ^ 
treotmem of alU ne dl retba, 205 
ul«eptle aatri&fem*, 2M 
otltcptb*. 205 
ntlfiaaowdk^ ^5 
ttrateati. 306 

crfo-'ertrtbmpy 20* 
oldasee of aezAl ej uJ i ttu e u t. 202 
bnlum* 204 
bo*d 202 
l/TO«atde«. 205 
esl nm dil^d 208 
C M ipfcoT Boaobrtraate. 205 
— a hn, 204 


eou bn, 
enheb*. 


204 


datberioir 203 
diet 305 
diuretic*, 205 
el BimatloQ. 20J 
e»eici»e 203 

■cneral prteefpfe* ta, 201 
DTdretienpy, 208 
brflenc In. 203 
kjperpTTeib, 208 
I rttUatioen ra, 307 
latrrnal, 304 

lrff«at5oaj fan 206 
licbt tberapT 208 
tecaJ 305 

pontasfma pcrmaonjiate, 
ul er nitrate 206 
mcdkal 304 

Omline dlnretlct. 205 
anbapajiDodica, 305 


balm 


1. 204 


talf nUamfib 204 
mctbrleu bJoe 205 

m ltio aeopftal caaaifaiatfona d rfaiie. 207 

milk p e iXeiin la, 208 

object of 203 

potaaflam pemunoaat 206 

peotaiTol 1^ 206 

rectal rnppciiltnrie* In, 208 

aandahrood fat, 204 

aodhna Iodide 208 

IntraTtsooa tajcellcaii of 20s 
attrslcal epldidiraotm/ 209 
aaotomy 2tW 
tbermotberapr 208 

rethrowpT-endoacopT 209 
nrinaiT antbeptloa, 205 
n r o ti opln, 205 
cctne* 208 
arater fn, ^ 
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Gonorrhea — {Conhmtcd) 
transmission of, 170 

bj sexual intercourse, 170 
to female, 170 
to the newborn, 170 
tj-pes of, 176 
urethral stricture in, 222 
urine in, 191 

Gram stain, Burke modification of, 137 
Granuloma, differentiated from chancre, 2SS 
Granuloma, inguinale 26S 
diagnosis of, 267 
etiology of 265 
symptoms of, 266 
treatment of, 267 
Gubemaculum, insertions of 403 
role in cryptorchidism, 403 
testis, 56 
role of, 9 

Gumma, differentiated from chancre, 256 
Gynergen, in treatment of neurogenic dysfunction of 
the bladder, 531 

H 

Heart, as affected by urologic surgery, 1021 
diseases of, gonorrheal, 196 
Hemangioma, of kidney 775 
Hematocele 420 

differential diagnosis from hydrocele 419 
symptoms of 420 
treatment of, 420 
Hematochyluria, filarial, 889 
Hematuria 880 
appendiceal, 881 

as initial sy-mptom of bladder neck obstruction 325 
causes of exertion, 880 
genital male, 885 
high protein diet, 880 
lesions of adjacent structures 881 
appendicitis 881 

lesions of genito urinary tract 882 
renal, 882 
calculi 883 
hydronephrosis, 883 

infection of parenchyma renal pelyii and ure 
ter, 8^ 

lesions of renal papillae, 883 
raoyable kidney 882 
nephritis hemorrhagica, 883 
polycystic kidney 882 
tuberculosis of the kidney 882 
tumors, 883 
systemic, 880 
erythemia 880 
hemophilia, 880 
Hodgkin’s disease, 880 
leukemia, 880 

purpura hemorrhagica, 880 
scurvy 880 
tumors 884 
ureteral 884 
calculus 884 
strictures 884 
tumors 884 
ureteritis 884 
urethral 885 
vesical 884 

acute and chronic cvstitis 884 

adenoma and carcinoma of the prostate SS4 

calculus 884 

simple and tuberculous ulcers 884 
definiticn of 156 
endemic, sec Bilharziosis 
in calculus, 755 
in tumors of kidney, 782 
menstrual, 882 

Hemmephrectomy, technic of, 989 
Hemophilia as cause of hematuria, 880 
Henle s loop 26 
Hermaphrodism, 298 
false, 298 

female pseudohermaphrodites 300 
male pseudohermaphrodites 299 
true 298 

various types of 298 

Hernia, complete inguinal reducible differential diag 
nosis from hydrocele 418 
differential diagnosis of from hvdrocele 418 


Hernia — (Continued) 

inguinal, as complication of arrested descent of 
the testicles, 406 

complete, irreducible, differential diagnosis from 
hydrocele, and enlargements of testis, 
419 

Herpes, differentiated from chancre 255 
Hiccup, postoperative, in urologic operations, 1029 
Hind gut, 10 

Hippuran, as contrast solution for urography 120 
History of patient, manner of recording, 157 
chief complaint, 157 
family history 159 
general and local examination, 160 
habits as to alcohol, coffee, tea, drugs, sexual 
life, etc , 159 
inventory by systems, 158 
mode of onset and course 157 
previous illnesses, operations, etc., 159 
sexual history, 159 
venereal diseases, 159 
Hormone, male, 66 

male, synthesis from cholestrin 67 
Hormone therapy in urology, amniotin, for treatment 
of gonorrhea in children, 867 
Hormone therapy in urology anterior pituitary ex 
tract, in treatment of cryptorchidism 409 
Hormone therapy in urology, antuitrin S, in treat 
ment of impotence, 445 

Hormone therapy in urology, estrogen hormone in 
treatment of gonorrhea in children 868 
Hormone therapy in urology gonadotropic hormone 
in treatment of cryptorchidism, 409 
Hormone therapy in urology, pregnancy urine hor 
monc, in treatment of cryptorchidism 
409 

Hormone therapy in urology, retropituitrin, 872 
Hormone therapy in urology, theelin, in vaginitis 
868 

Hormone therapy in urology thyroid extract in treat 
ment of sterility, 441 

Huhner’s postcoital test for sterility in the male, 428 
Hunner s ulcer sec Cystitis, chronic interstitial, in 
the female. 

Hydrocele 414 
acquired 416 

differential diagnosis of, from congenital hydro 
cele 418 
etiology of, 416 
acute 416 
chronic, 417 

pathology of, 417 
congenital, 414 
diagnosis of 418 

diagnosis of transillumination, 418 
differential diagnosis of, 418 
from hematocele 419 
from hernia 418 
from spermatocele 418 
from tumors of testis, 419 
hourglass, 414 

mistaken for spermatocele 380 
of cord, 414 
of spermatic cord, 378 
operations for 930 
radical, 931 

tapping, technic of, 930 
prognosis of 419 
terminology of, 414 
treatment of, 419 

aspiration followed by injection, 419 
surgical, 420 
tapping, 419, 930 

Hydronephrosis complications of, 665 
hemorrhage into sac 665 
infection 665 
rupture spontaneous, 665 
traumatic 665 
congenital, 623 

etiology of anomalies of origin and termination 
of the ureters 532 
definition of, 662 
diagnosis of, 668 

clinical history in, 668 
retention test 670 
urine 668 
urography, 669 
urologic examination, 668 
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Kidnej — (.Continued) 
arteries of 27 

mam renal artem , aneurism of, 647 
etiologt of, 647 
false, 647 

srmptoms of, 647 
true 648 

s\Tnptoms and objects e findings in, 643 
treatment of 648 
perforation b' calculi 753 
arteriosclerosis of, classification of, 801 
axis of 18 
■bed of 19 
blood supph of 27 
blood lessels of 973 

see also Kidnejs, arteries of 
accessor} 28 
anomalies of 640 

diagnosis of urograph} excretory and ascend 
mg retrograde 646 
leiel of lascular obstruction in 645 
of mam le'sels clinical significance of 642 
polar and accessor} mam renal lessels 643 
relation of loner polar vessels to h} drone 
phrosis 644 

relation to surgical accidents 643 
stmptoms of tascular obstruction of the ureter 
645 

treatment of tascular obstruction of renal pehis 
and ureter in, 646 
t}'pes of 641 
incidence of 641 

embolism and thrombosis of, as cause of renal 
infarction, 63! 
fatal, 641 

perforation bt calculi 753 
thrombosis as complication of tumor 781 
differentiation from acute ureteral bloch 578 
borders of 16 

calculi of sec also Nephrolithiasis 
analysis of 748 
bilateral 750 

treatment of 768 

chronic paelonephntic as chief feature 735 
clinical pictures of 754 

coincidence uith renal, \esical and urethral cal 
cull 750 

ureteral aesical and urethral calculi 750 
complications of 751 
aneurism 754 
anuna 879 
fistula formation 752 

perforation of main renal arteri or aein 753 

peritonitis 753 

replacement lipomatosis 751 

spontaneous rupture of the kidne}, 752 

tuberculosis 751 

tumor 752 

coral or branching tape of 750 
diagnosis of 756 

blood cheraistr} in 763 

C}Stoscopj and ureteral catheterization 762 
examination of patient general, 757 
history of patient 756 

plain radiographa locations of shadows of cal 
cull in renal anomalies 758 
positne findings 758 
supplemented by urography 757 
urography 759 

causes of error in interpretation of 760 
urologic examination 757 
differential diagnosis of, from biliary calculi radi 
ographic 761 

from biliary lithiasis bx choices stographx 17 
radiographic and urographic 761 
hematuria in 883 

microscopic or gross as chief feature 755 
in children 861 
composition of 862 
incidence of 861 
localization of 862 
mechanism of formation of, 862 
sequels of, 862 
treatment of 862 
incidence of 746 

initial lesions of Randall s research on 495 
mechanism of formation of 746 
multiple large 750 
physical characteristics of 746 
radiopacity of 7 57 

recurrence follomng operation preiention of, 
771 772 

sex incidence of, 746 


Kidnex — (Continued) 
calculi of — (Coiitiniicd) 
site of 749 

at outlet of renal pehis 749 

in a single major or minor calx'x, 749 

in parenchyma 730 

simptoras of acute pxelonephritic as chief fea 
ture 755 

anuria as chief feature 755 
pain as chief complaint 754 
intermittent or colickx, 754 
fixed 754 
treatment of 763 

dietary acid ash diet 765 
during quiescent period 765 
in acute pi eloncphntis siaidrome 764 
medical 765 

indications for 765 
mineral waters, 765 
non surgical 765 
of anuria 764 
of pain 763 

surgical contraindications to in bflateral cases 

768 

indications for 766 

in bilateral cases 768 769 
in calculi of both kidneys and both ureters 
770 

in calculi of both kidnexs and one ureter 

769 

in calculi of both ureters 770 
in calculi of one kidncx and both ureters 
769 

in calculi of one kidney and opposite ureter 
769 

in calculi of one side onh following re- 
moval on opposite side 770 
in calculi of ureter or kidney following 
opposite nephreclomv 770 
in unilateral cases 766 
recurrence after 770 

due to persistence of infection 771 
due to persistence of pathologic changes 
in the kidney, 772 

due to stasis due to mechanicaJ__obstacIes 
or to neurogenic dysfunction, 772 
etiology of 771 
false 771 
incidence of 771 
pretention of 771 772 

before during and immediately after op 
eration 772 
postoperatn e care 772 

dietary management 773 _ 
drugs and pehne lavage 772 
elimination of focal infection 772 
radiographic surveillance 77' 
treatment of conditions faxonng stasis 
772 
true 771 

type of operation 768 
types of common 746 

calcium carbonate calculi 747 
oxalate calculi 747 
phosphatic calculi 747 
rare 747 

bacterial calculi 748 
cxstin calculi, 747 
fibnn calculi 748 
xanthin calculi 748 
calices embryology of 5 
major 24 

del elopment of 5 
minor 24 

dey elopment of 5 
capsule fibrous 25 

in relation to fatty coverings, 19 
carbuncle of 695 

clinical picture of 701 
diagnosis of urography retrograde, 702 
treatment of 722 
carcinoma of 776 
color of 22 

cortex^ dey elopment of 6 

exstadenoma, congenital see Kidnex polycystic 
multilocular sec Kidney pohcxstic 
cysts of parapelyic 674 
solitary 672 

diagnosis of, 674 

urography, excretory, 674 
hemorrhagic, 673 
multilocular 674 
serous 672 
symptoms of, 674 
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of, 633 
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location of 17 
borer^boc, 607 

toiMcal relatloo I 608 

aaex od MatK* f halm to nrfce 609 
nbaoa and blood rxiHt. 610 
pamtcbrint pel j aixJ ed ce*. 609 
aise and fclatini f the holm 608 
rrter 610 

retcfi) IHcttire* nd Idnlta. 613 
d irnosta f 615 

oraque retrral cathetm, 615 
r«l{^lao. 615 
fda radJofrajdif in, 615 
unvraidir 615 
loodmr f 

lucnUon and ficatkw ( 609 
patbafean' f. 613 

tiDptco* f 613 
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rad fonei oa m. cam f dr*plaaia. S98 
pure farpopUalaa. 598 
ru f« $98 
naptosw f 597 
(ocersa f ptet na ncy 805 
f eunn ( 651 
diafiao* f 52 
prroprraa 655 
mtifraph) t t f i ery 653 
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e'*el 651 

effrel on bdney 653 
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utr of 631 

rti artetTe* er do*. 631 
jmptom of 652 
tTcotnirat of 655 
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•rnxl Dt 20 

hadmoloineal flndlDf* 683 
fran nenti bactma, 6S8 
B. coll troop 688 

B. Uet aerotenea or aero hae ter 688 
B. ivot^aneo*. 688 
hociOaa prote 6U 
tcixxoccna. 688 

typhoad and paratyphoid harffli. 688 
rraai po«*ti tuKtrria, 689 
■tapoylocQcci 689 
ataphyloc ti c tu albtu. 689 
■treptocwei. 689 
in ptTtt m ir> 842 
Clio cal pKttu-n 700 

acota cam aitb locBllxliit Ufca, 701 
cut ca*et a thoot toiiiinnt attw, 700 
descend of 20 
diatnoai f 700 
jatoacopy 705 

OatnocQpr nreirraJ onflee*. 704 
trareoal foci f Inl ctren, 703 
ezasunatitfi for 705 
In acut cnaa vrih loeahiliit titna, 701 
TeammabcD fer 701 

plain rad otrapby «nd eraetory arevraphy 
702 
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Kulntj — ( Coiiitvucd) 

infections of — (CoiUtiiucd) 
diagnosis of— iCoiitiitucd) 

in acute cases itithout localizing signs, 700 
catheterization 700 
examination of the urine, 700 
in infancy pregnancy and parturition 700 
radiography and urography , 700 
in chronic cases, with localizing symptoms 702 
without localizing symptoms, 702 
plain radiography 70S 
renal functional tests 704 
ureteral catheterization and dilatation, 704 
urine examination of 114 
pelvic retention of, 704 
residual, 703 

urography ascending or retrograde, 705 
excretory 705 
hematuria in 882 
in children 856 

clinical pictures of, 856 
fe\er 857 

general symptoms, 856 
diagnosis of, 857 

urologic examination 859 
predisposing causes of, 856 
treatment of, 859 
in acute cases 859 
in chronic cases 859 
in iiregnancy 840 
bacteriology of 842 
clinical pictures of 842 

in acute fulminating cases, 842 
in mild cases, 842 
latent 842 
diagnosis of 843 
in pregnancy etiology of S40 
treatment of 844 

control of effects of Iw blood culture 844 
in puerperium 840 

sec also Kidney infections of in pregnancy 
differentiation from puerperal sepsis 84 3 
non tuberculous 688 
pathology of 694 

acute changes in pyelonephritis 694 
hydronephrosis 699 

in acute ascending urogenous and lymphogenous 
infections 694 

in acute hematogenous infections 694 
in carbuncle of the kidney 695 
pyelonephritis 696 
atrophic 698 
pyonephrosis 699 
renal changes 695 

relation of intrarcnal infection to perinephritic 
conditions 699 
route of infection 690 
hematogenous 690 
lymphogenous 692 
urogenous 690 
inyuries of 626 

diagnosis of urography excretory 636 
non penetrating 626 

changes in and around the kidney 627 
penetrating 639 

clinical pictures of, 639 
diagnosis of 639 
treatment of 640 
sequels of 630 
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treatment of, 294 
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corona of 47 
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coverings of 48 
cysts of 293 
diseases of, 288 
dislocation of 281 
distal extremity of, 47 
divisions of, 47 
double, 273 
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edema of chronic 292 
embryology of, 14 
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erectile tissue of 48 
fasciae of 46 
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gunshot wounds of 282 
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lymphatic supply of 49 
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operations on 895 
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in bleeders 898 
incision of the mucosa 893 
indications for 895 
methods of 897 
preliminarv dorsal slit 896 

as preliminary to circumcision 896 
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treatment of 289 
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treatment of 295 
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tumors of — (Continuid) 

complications of bubo, 271 
papillomata of, 289 
sarcoma of, sec Penis sarcoma of 
war injuries of, 281 
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Perabrodil, as contrast medium in urography, 118, 120 
Percolators 83 

Periappendicitis, gonorrheal, 243 
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diagnosis of 478 
mode of infection in 477 
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treatment of, 478 
Perinephntic capsule 19 
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anatomic considerations, 716 
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treatment of 723 
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pain 650 
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Periurethral abscess as complication of urethral stric 
ture, 227 
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Periurethral phlegmon as complication of urethral 
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aBataMy f 49 

mtcroac or fe , W 

normal JIO 
aoonulirs of 201 

urorxff. ctMtffke or partial 401 
miifralul crata, 401 
ttrrin f j i 1 
Uood aoppir f 4] 
cakull f 404 

tor iioi a myber* fttnlScaBcr f ju 
dUipiaafi of. JOJ 

dlflrrmlUl <Uamoxl f from carcinoma, 431 
from proxunc caltiill, 431 
frifnarr 40 
r^banphy f 404 
arcociilary 102 
)iii(i(otiii f 404 
trratmeiit of 404 
capxal f 31 
carrfooma f 444 
ilrrrlopmcnt ( 444 
diatnc^ of 449 

fplratMm biopay 450 
hwp^ 430 
Oa*o*^«PT 450 
r^patloiV 430 

difl rmU diafBoai of J5I 
from rfuxniK proatauHt, 43l 
froan Pa^ diacaae or o»ttid filmr*, 431 
frolB tnhTTCuloria f tlK proxtal 33l 
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patlio4o«T f J44 
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Mte f 449 
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radniaL, 452 
X-f«y tberapy 432 
lypea f 448 
nobryolon of 12 
ra>mife«aM ( OMMae 89 
rxatamatkM of paipadoo. M 
pot tiaa of patirot for 88 
fooctloa t 69 
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tfw tljo Bladder rcl„ obatroctkai f 
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from wethraJ atrietore 341 
from reatcaJ caJctila^ 441 
etlolacy of 409 
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Intia r eaic aJ 414 
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patboieiy of 410 
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Prostate gland — (Coiiftinirdl 
hypertrophy — ( Con (i ii ucd) 
subvesical 314 

surgical treatment of as indicated by blood 
chemistry and plithalein test 338 
cystotomy for prehminars drainage, indications 
for, 341 

operatise procedures, choice of 339 
types of, 339 

perineal prostatectomy, indications for 341 
preoperative, 338 

suprapubic prostatectomy indications for 341 
transurethral resection, complications of, 340 
hemorrhage, 340 
incontinence 340 
infection 340 
operative 341 

rupture of the urethra 341 
urinary extravasation, 341 
transurethral resection indications for 3 39 
types of, 312 

Randall’s classification of 312 
vs obstruction of bladder neck, 308 
infections of 304 
hematogenous 304 
lymphogenous 304 
pyogenic 304 
susceptibility to 70 
syphilitic 304 
tuberculous 304 
injuries of 301 
symptoms of 302 
hemorrhage 302 
urinarv extravasation, 302 
treatment of 302 
Ivmphatics of 52 
nerves of 52 

operations on, mortalitv from infection 1030 
technic of 908 

transurethral resection technic of, 922 924 
sarcoma of 353 

age incidence of 353 
diagnosis of 353 
frequency of 353 
pathology of 353 
symptoms of, 353 
treatment of 353 
secretion of 69 

effect on sperm 432 
syphilis of 308 
tuberculosis of 307 309 
diagnosis of, 307 400 

diagnosis of from carcinoma of the jirostatc 351 
pathology of 307 399 
primao localization of 399 
route of infection in 307 
bloodvessels 307 
ejaculatory duct 307 
symptoms of 307 400 
rectal 400 
urethrov esical 400 
treatment of, 307, 400 
tubules of 12 

embryonic development of 12 13 
tumors of malignant, in children 864 
veins of 52 
woody phlegmon of 303 

differential diagnosis of, from carcinoma 351 
Prostate glands, 50 
mucosal 50 
prostatic proper, 50 
subcervical lobe, 50 
submucosal 50 
suburethral 51 
trigonal lobe 50 
Prostatectomy, 908 
complications of 341 
epididymitis 387 
functional incontinence, 521 
late 920 
systemic 341 

for carcinoma of the prostate, 3a2 
perineal, anesthesia for 9l2 

indications for, in hypertrophy of the prostate 
341 

Young s technic, 908 

drainage and packing, 912 
enucleation of lateral lobes 912 
enucleation of middle lobe, 912 
perineal incision 908 
sharp dissection, 909 


Prostatectomy — (Coltitiiitcd) 
suprapubic, 913 

complications of early local, 342 

epididymitis and seminal vesiculitis, 342 
hemorrhage 342 
wound infection, 342 
late local 342 

jicrststcnt fistula, 342 
persistence of symptoms 342 
recurrence after operation, 343 
sjstemic 341 

indications for, in by pcrtroiihy of the prostate, 
341 

one stej) 913 

hemostasis in 916 
te-chnic of 914 
first step 915 

insiieetion of prostatic capsule 915 
two step, without intravesical inspection 917 
hemostasis and closure of wound in, 919 
postoperative care 919 
vasectomv as preliminary procedure in, 367 
Prostatic crystals, 71 
Prostatism, 366 
Prostatitis acute, 304 

sequels of prostatic abscess, 305 
symptoms of, 305 
treatment of, 305 
varieties of 304 
chronic 305 

diagnosis of 306 
rectal palpation 306 

differential diagnosis from careinoma, 351 
symptoms of, 306 
discomfort 306 
nervous 306 
pain 306 
sexual 306 
urinary 306 
treatment of, 306 
diathermy 306 
injections 306 
massage 306 

complicating gonorrhea 179 

follicular with vesiculitis m acute gonorrhea, trea 
ment of, 210 

gonorrheal svmptoms of 179 
non gonorrheal 304 
types of 304 

routes of infection in, 304 
tuberculous 307 

Prostatocy stitis gonorrheal, hyperacute 178 
with terminal hematuria, treatment of 210 
Prostatorrhea, differential diagnosis from goiiorrhr 
185 

Prostatotomy 926 
indications for 926 
Prostatov esiciilitis 358 
as cause of sterility 440 

chronic differential diagnosis from gonorrhea, 1° 
gonorrheal 188 
diagnosis of 189 
non infectious 366 

Pseudohermaphrodism, female, 300, 844 
male, 299 
Psoas major, 968 
Psychopathia sexualis, 446 

Puerjieral sepsis differentiation from renal infectioi 
843 

Puerpenum, renal infections in 840 
Purpura hemorrhagica, hematuria in, 880 
Pus tubes, in male, 357 
Pyelitis cystica, 696 
gonorrheal 185 
granulans, 696 
in movable kidney, 658 
Pyelograms, ampullary, 123 
bifid 123 
carnation 790 
dragon, 790 
horn shaped, 124 
normal, 123 
pseudo spider, 792 
spider 790 

Pyelography see Kidney, radiography of 
as aid in study of anatomy 25 
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rtJwUr 710 
ffpdjn, 71« 
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Mid 710 11 
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Rid(0«r«p67 pi tbr rorrtHul t nrl 114 

ait* Irr name* f onra nd dl*fa*n 
•ofio* j»bj- 114 

'cmcl n* or rtlrofradr rofniph) MS 
rotnpl mum of 119 

rrnnlj Dnt holirj lojrT r*r *J«I tm^nrhy 114 
} tf« ib> lit 

comU fU ctmtr«»t mrdlinn ad fiJll ff l'*9 
cont a«t xd ttoo for li 
«th II f { 12V 

» ih d f opaqor ctmtraV moittim 127 
Ir*rrt«l a or crclory imsHraphy 1 'O 

I taar^ f I 1 

*1 »al 1 * f 121 

•rrh V f 120 
TH.I6t>fn IJl 122 

rtoo 0o»c0 by mrofrtd rof 

hi rUU 94 
IKrthod f 114 

jda rmltnanfdi 114 
rra t hr po^. 114 
po' tMi f int t for 115 
P rpa turn f pattmt for 114 
pnn •np) tnaraph) 114 
pi»r»tinofa<liojrTarh7 797 

f«trk»'ctipj 114 
•rmlnat xrax^oar pbr 121 
I rrrMCOpJc rposnrrv, 116 
rrtrrtiitmn dottoI 124 
TTlhrt«r pby 120 
ortutrains *n! rprrtailon f 12J 
onmial t>pr^ 12J 
rornpbr »cf tk* fw IIS 120 
Radon *rrd Impla Utwe f 961 
BwlhoH of Icnplaolitwa asd rraenraJ lo arc nooa 
^ tb bUdilcT 9M 

R ndall lutlAcatno f protbu b>i^rtrerbia. 312 
Raibt 14 
Rrconl yno* 91 
Rrttowp**, 924 
RrtlmrTtbratl Dii«cic 44 
Rm ^ lae aatlce f 162 
ra oAcr #7 

atricter f f u n of Tbal 200 
R J«r\rt)at«e bjr icfUnla tr« fplaaatlon. 442 
Rr^ ft loaHoe f 18 
Rmal fwlHa. arr KIde 7 prt u 
Reprodoetbr fbada, trr Srx fbnd 
R« teslia. r mbf ^olocr f 8 

Rctrnlkifi drBiuUoe ( aa prl>cd t lU pa 

I 00 155 

Rrtrofnootaoc, nrdbroacoric tpcct f 101 
Rtlroprntcmal tumor* 794 
dlBfnoru of 796 
1 rnphaafKNBa 795 
irmpbonM^aialiflM t 795 
aarcofna. ^6 
roptora* of 796 

Mr mit* >Liilor7a, t u mor* f and Panrceal tumo r* 
Rrtroplt'>tf^ b tr at a ent f ennrctis 673 
Rctio ti tfo na l (oi«i 39 
Rrtrorraical tomora, 511 
Retiloa, ^Mcc f 40 
RUiefotDr for orplirttla, 812 

Rlbboa atfnt, for treatrarut f orlaarr hietpotiiiroc* 

In female 024 
Ricketa, renal 810 
Rorafaif TPi ii ' om a, 613 




latxade 968 


Sa cj oaxdnalla n n n cl 967 
Sarroma, are c/*a name* of orfao* 
nU op e rtt cn eal, 796 

Scabtc*. differentiated from ehanere 351 
Scale*, for caJibratiofi f InrinimeoU, *«• Inatmmetrt*, 
calibratuQ f aalcK for 
Scrotum, abacea* f 425 
aiiatoBi7 f 53 
anomabea f 424 
calcnll f 435 
entaneon* affection* f 426 
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Scrotum — {Continued) 
c\sts of, 425 
eczema of, 427 
edema of, 425 
elephantiasis of 426 
emorjolog} of 14 
emphysema of 426 
fistulac of 42 d 
gangrene of, 426 

etiologs of thromliophkhitis of jichic plc<us or 
seins 426 
jirimary, 426 
treatment of 426 
injuries of, 425 
intertrigo of, 426 
malformations of 424 
operations on 928 
anesthesia for 150 
\a-ectoms, 930 
\asotoms 928 
Jibs Biological action of, 66 
regenerative capacitj of, 66 
secretion of 66 
sjphilides of, secondarv 427 
thermo-regulatorv action of 66 
tumors of 425 

chimne' sneeji cancer of, 425 

Scun\, hematuria in 880 

Semen 71 

Semen abnormal products in, 414 
composition of 71 
corpora amvlacea in 415 

detection of for medicolegal purpo es, I lorence li"-t 
for 415 

examination of 438 

for diagnosis of stenlitv in the male 414 
in hanging drop specimen 418 
methods of obtaining specimen of 436 
condom specimen 437 
ejaculated specimen 437 
expression of the seminal vesicle- 437 
in prostatorrhea and spermatorrhea 437 
masturbation, 418 

puncture of testicle and asjiiration 4 16 
origin of 434 

Seminal tubules, proliferation of jirolan \ as factor 
in 67 

Seminal vesicles anatomic variations of 154 
anatomv of 59 
anomalies of 354 
as dejxits for sjiermatozoa 432 
as foci of infection 359 363 
blood -uppl) of 59 
cilculi and concretions in 156 
• mbrjolo^ of 8 
examination of massage of 89 
jialpation 89 
bimanual 90 

position of patient for 88 
function of 69 

m relation to stenlitv 432 
infections of 357 
mode of infection 357 
from epididvTnis laS 
from jiosterior urethra 3a8 
from jirostate and rectum 157 
patholog) of 3a8 
persistence of 360 

predisposing and associated conditions 358 
seminal vesiculitis 160 
site and extension of lesions lap 
injuries of 356 
malformations of 3o4 
ojierations on 926 
Tesiculectomy 926 
Jiosition of 59 
radiographj of 131 
secretion of 69 
tuberculosis of 337 397 
pathologv of 197 
svmptoms of 398 
treatment of 400 
tumors of 336 

Seminal vesiculitis acute, clinical course of 362 
complications of 362 

acute pelvnc celluliti- 162 
epididj-mitis 361 
of funiculitis 363 
pelvic abscess 362 
pvovesiculosis 362 
strictures of the vas deferens 363 
diagnosis of 367 


Seminal v esiculitis — (.Continued) 
pathologj of 360 
symptoms of, 361 
jiain in 362 
ureteral colic 362 
urinarj retention 362 
treatment of 369 
and prostatic hvpcrtroph) 366 
as complication of prostatectom> 342 
chronic 364 

clinical course of 366 
diagnosis of, 368 

diffcreiitial diagnosis of, rectal examination in 

369 

jiathologv of 360 
s>Tnptoms of 364 
cvstitis, 366 
neurasthenic 365 
pain along vas deferens 366 
jihosph ituria 364 

prostatorrhe.a and sjiermatorrhea '68 
rheumatic 365 
sexual 165 

ureteral and renal colic, 365 
urinary, 364 
vesical albuminuria 364 
treatment of, 369 
dialhermj 370 

dilatation irrigation and instillation of jk) 
tenor urethra 370 
massage, 369 

neosalvarsan and sulphar-phcnamine 370 
surgical 370 

aspiration of the vesicles 370 
catheterization and injection In wav of 
cjaculatorv ducts 170 

injection of I’regl s solution hv rectal route 

370 

surgical vasotomv 171 
vasotomv indications for 172 
vesiculotomv 171 
comjilicating gonorrhea ISO 
acute t>iie 181 
hvperaciite tvpe ISO 
subacute Ijpe 18] 

criteria of cure of examination of -emen 360 
diagnosis of 167 
h>i>eracute 16] 

in association with jiro-tatic hvpcrtrophv, 367 
similaritj to acute jirostatitis 161 
subacute 364 
diagnosis of 367 
treatment of 369 
treatment of 369 
'seminiferous tubule 54 
function of, 67 
Seminoma of te-tes 42] 

Sepsis gonococcic sec Gonococcic infection svsteniic 
Septicopvemia gonorrheal 196 
Septuli testis, 5o 

Serratus po-ticus inferior mu-cle 967 
Sertoli cells o4 

Sex characters secondarv iffcct of Prolan B u)>oii 
67 

Sex glands acces-orv 12 

in relation to -terilitj 4 > > 
development of 7 

differentiation into male and female tjpes 7 
role of endocrine factor-, 14 
table, 9 

female embrvologv of 9 
male embrvologj of S 
undifferentiated 7 
Sex neuroses 443 

Sexual function normal variations in 441 
Sexual life m male duration of 44j 
onset of 443 

Shock postoperative in urologic operations 1028 
Sinus urogenital, S 
Skene s glands, 816 
embrvologv of 14 
gonorrheal infection of 241 
treatment of 247 

Smears from female urethra technic of, 86 
from male urethra technic of 8a 
Sodium amjdal for intravenous anesthesia 154 
bromide as contrast medium for CjStographj 127 
iodide as contrast solution for evstograpbv 127 



2iVI>E\ 


lO'i'i 


nd Dorecttl Booonbra 199 
VorK, BiTt^n] 7A, 95 
ew^tA. 71 

Uk* am itb fOk iruMc' 78 

Ml. 78 
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^•Qdma of, 3« 

U 381 
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VmaeoeTlrt, 54 
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440 
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Testicles — (Continued) 
atrophy of, 411 

etiologr of, injuries to brain, 433 
following mumps 411 
blood suppl> of, 55 
descent of, 9 
embryology of, 8 

enlargement of, differential diagnosis of from com 
lete irreducible inguinal hernia and 
jdrocele of the tunica aaginalis 419 
function of, endocrine 430 
in relation to sterilit>, 430 
spermatogenic, 430 
effect of heat on 67 
gumma of, 413 
hormones of, 66 
resistance to 67 
infections of 412 
injuries of, 411 
length of, 55 
Ijmphatics of, 55 
position of 66 
regeneratise capacit> of, 67 
relation to pituitary gland 67 
spermatogenic function of, 67 
sjphilis of, 413 
diagnosis of 413 

transplantation, for rejuvenation, 442 
tuberculosis of, 392 
tumors of, 420 

chorionepithelioma 421 

Prolan A excretion in urine in 424 
classification of, 421 
diagnosis of 423 

diagnosis of, quantitatue determination of Prolan 
A in urine as test for 424 
differential diagnosis of 423 
embryonal adenocarcinoma 421 
embryonal carcinoma with lymphoid stroma 421 
incidence of 420 
malignant, in children, 863 
treatment of 864 
metastases from 421 

abdominal sequelae of 422 
by way of lymphatics of spermatic cord 421 
by way of veins 421 
to superficial lymph nodes 422 
pathology of 420 
relation to injury 422 
relation to non descent of the testis 422 
seminoma, 420 
symptoms of, 423 
teratoma adult cystic 421 
Prolan A excretion in, 424 
treatment of 424 

irradiation of, effects of as measured b\ 
Prolan A excretion 424 
undescended strangulation of 408 
Tests complement fixation test for gonorrhea 194 
Tests, creatinine excretion test 140 
Tests, Frei test for lymphopathia \cnereum, 26S 
Tests, glass tests, 192 
Tests indigo-carmine test, 144 
Tests, Kahn test 248 
Tests Kohner test 248 
Tests phenolsulphonephthalein test 140 
Tests, phthalein test, 140 
Tests, urea excretion test 140 

Tests Volhards concentration and dilution test 143 
Tests Wassermann test 248 
Theelin 431 

in treatment of gonorrhea in girls, 868 
Thompson s two glass test for gonorrhea 192 
Thrombophlebitis gonorrheal 198 
of pampiniform plexus, 374 
Thymus gland persistence of, in relation to sterility 
433 

Thyroid extract in treatment of enuresis 872 
in treatment of sterility, 441 
Tongue chancre of, 252 
Transyersalis muscle, 968 

Treponema pallidum, in etiology of syphilis 24S 
Trichomonas vaginalis infections of lower urinary 
tract in female 829 ^ 

in male, 271 

mode of infection 271 
treatment of 271 


Trigone, absorption from, 05 
"inatomy of, 38 

cystoscopic examination of, 109 
embryology of 11 
musculature of, 38 
operations on 921 
urogenital, 45 
Trigonitis, gonorrheal, 242 
Tubercle, genital, male, 14 

Tubercle bacilli, in urine, demonstration by inocula 
tion of centrifuged urinary sediment on 
culture mediums 138 

by inoculation of lalioratory animals yyith centn 
fuged urinary sediment 138 
in urine staining of, 137 
Jones stain for, 137 
Zicbl Kielscii stain for, 137 
smears and cultures of, interjiretation of, pitfalls 
in, 139 

Tuberculosis, sec names of organs and regions 
Tubules, urinary of. Kidney, microscopic descnption 
of, 26 

Tubuli recti, 54 
function of, 67 

Tumors, sec also names of organs and tumors 
of adrenals, 797 
of kidney, 774 
perirenal 794 
retroperitoneal 794 
retroy esical, 511 
Tunica albuginea, 53 
Tunica, propria, 53 
Tunica, yaginalis, anatomy of 53 

hydrocele of, differentia! diagnosis from complete 
irreducible inguinal hernia 419 

U 

I leer chancroid 261 

genital, phagedenic chronic 269 
etiology of 269 

of penis, differentiated from chancre, 255 
U S Public Health Scry ice treatment of syphDi' 
259 

yencrcal, 260 
Urachus 1 1 

carcinoma of primary inyasion of bladder in 51^ 
cysts of, 454 

comiilications of 454 
diagnosis of 454 
treatment of 455 
fistulae of, complications of 454 
Uraturia, 892 

Urea excretion clearance test of renal function, Uf 
Uremia 803 
chronic, 803 
symptoms of, 803 
Ureteral bud, 5 
Ureter 32 

abdominal, relation to other structures, 33 
Ureters anatomy of surgical 1008 
anomalies of 5 3a 

blind ending ureters, 543 

location of lower ends of, 545 
varieties of 543 
classification of 535 

concomitant anomalies 624 . 

congenital dilatation of, yyithout mechanical c®" 
struction 538 
congenital duerticula 538 
congenital kinks 539 
congenital stricture, 535 
congenital yahes or folds 537 
etcopic ending of ureter, 545 
bilateral 545 

in the female clinical aspects of 546 
in the male clinical aspects of, 546 
incidence of, 545 
inspection for, 546 

by excretory descending and retrogra 
ascending urography 547 
by injection of indigo carmine 546 
by urethroscopy 547 
location of endmgs and number of cases 
unilateral, 545 
of caliber and form 535 
of origin and termination 541 
clinical importance of 542 
post-caval, 540 
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